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A NEW MEANS OF USING COMPEESSED AIR IN THE MANUFACTURE OF GLASSWARE.— [See page 329.] 



324 



Scientific American 



May io, 1902. 



SCIENTIFIC AMERICAN 

ESTABLISHED 1845 
MUNN & CO., - . Editors and Proprietors 



showing the condition of the two armor plates after 
trial, reference is made to the Scientific American of 
November 30, 1901. 



Published Weekly at 
No. 361 Broa.dwa.y, New York 



TERMS TO SUBSCRIBERS 

One copy, one year for the ['nited States. Canada, or Mcxioo $3.00 

One copy, one year, to any foreign country, postage prepaid. £0 108. od. 4.00 

THE SCIENTIFIC AMERICAN PUBLICATIONS. 

Scientific American (Established 1S45) $3.00 a year 

Scientific American Supplement (Established 1S7S) 5.00 

Scientific American Building Monthly (Established 1885) 2.50 

Scientific American Export Edition (Established 1673) 3.00 

The combined subscription rates and rates to foreign countries will 
be furnished upon application. 
Remit by postal or express money order, or by bank draft or check. 

MUNN & CO., 301 Broadway. New York. 

NEW YORK, SATURDAY, MAY 10, 1902. 



The Editor is always glad to receive lor examination illustrated 
articles on subjects of timely interest. If the photographs are 
/sharp, the articles nlinrt, and the facts authentic, the contrioutions 
will receive special attention. Accepted articles will Be paid for 
at regular space rates. 



FASTEST AUTHENTIC RAILROAD RUN ON RECORD. 

The fastest run ever made by a railroad train for the 
distance was that accomplished last month on the 
Burlington and Missouri River Railroad, between tha 
two stations of Bckley and Wray, Colo. The two towns 
are 14.8 miles apart, and the run was made in an even 
nine minutes, which works out at a rate of 98.66 miles 
per hour. The train was made up of a mail car, bag- 
gage car, two chair cars, three sleeping cars, a dining 
car, and a private car, or nine cars in all. It was 
drawn by a ten-wheel engine with 19-inch by 26-inch 
cylinders, and 72-inch drivers; the line is on a down- 
grade with a maximum of 32 feet to the mile. The 
timing of the train was done in the observation car 
by five watches, one of which was held by the conductor, 
and the record is considered to be so accurate and 
well authenticated that it has received the official con- 
firmation of the Chicago, Burlington and Quincy Rail- 
road. 



PERILS "OF SUBMARINE NAVIGATION. 
The submarine torpedo boat "Pulton," during the 
course of her coastwise trip to the South from New 
York Harbor, made a successful run to the mouth of 
the Delaware, but, unfortunately, as she was rounding 
the Breakwater, there was an explosion of gas within 
the boat, which more or less seriously injured five of 
the crew. The run seems to have been fairly successful, 
the "Fulton" having made several dives during the 
night as she was passing down the Jersey coast, on one 
occasion remaining submerged for a distance of two 
miles. Probably it would be unjust to ascribe the ac- 
cident to any special features of the submarine as such, 
since explosions due to the same cause occur in gaso- 
line launches. At the same time it cannot be denied 
that the use of gasoline as a fuel becomes particularly 
perilous in this type of torpedo boat, where the chances 
of escape in the case of accident are very remote. 



THE GATHMANN GUN AGAIN. 

According to reports from Washington, Lieut.-Gen. 
Miles has issued an order reconvening the Board of 
Army and Navy officers which conducted the test made 
last fall at Sandy Hook of the Gathmann gun, for the 
purpose of "considering the statements made by the 
president of the Gathmann Torpedo Gun Company, re- 
garding the results of the tests of their 18-inch gun, as 
reported to the Board, and to make replies thereto." 
It will be remembered that the Gathmann gun was de- 
signed upon the theory that if you can deliver a shell 
charged with a large amount of guncotton against the 
hull of a battleship and detonate it there, the sides of 
the vessel will be blown bodily inward and the ship, 
of course, sent to the bottom. The test referred to 
was made at the request of the Gathmann Company in 
competition with a service 12-inch army rifle, firing or- 
dinary shells. Each gun delivered its attack against an 
11%-inch Krupp plate, backed up by a structure rep- 
resenting a section of a modern battleship's side. After 
three rounds, the Gathmann gun broke the plate in two 
without penetration, while the army gun penetrated 
its plate and completely tore to pieces both the plate 
and backing. The Board reported that while the army 
gun, firing maximite and explosive "D," was successful 
beyond expectation, the Gathmann gun failed to do any 
injury to the target commensurate with the size of the 
gun and the enormous charges of high explosive em- 
ployed. It seems to us that the question is one of rela- 
tive efficiency. The Army naturally desires to secure 
the most serviceable gun, shell and detonating fuse; 
and while the Gathmann gun did considerable execu- 
tion, in our opinion it was not at all comparable 
with that done by the service gun; indeed, we cannot 
see how the Board could have arrived at any other con- 
clusion as to the relative merits of the two types, than 
that which they gave in their report. For a lengthy 
description of these famous trials and photographs 



FESSENDEN'S ELECTRIC WAVE-DETECTOR. 

Widespread interest has been aroused by the experi- 
ments which have been carried on by Prof. Fessenden 
with a new form of aerial telegraphic receiver, which 
is claimed to give promise of 'considerably greater ra- 
pidity than the coherer with which the public is gener- 
ally familiar. The experiments have been carried out 
under the auspices of the Weather Bureau, and have 
extended over a period of about two years. Some of 
the results achieved have been made public by the Bu- 
reau, and they are considered to foreshadow a great 
improvement in the speed of aerial telegraphy. The 
work has been carried on between Hatteras Inlet and 
Roanoke Island, over a distance of fifty miles, and 
messages have been sent and received without the 
use of the coherer, the place of which is taken by the 
new receiver, which Prof. Fessenden calls a wave-de- 
tector. He claims that he has worked it experimentally 
at speeds which would be equal to over five hundred 
words a minute, and this with only about twenty-five 
per cent increase of energy per signal over that which 
is used with the ordinary apparatus. We understand 
that the wave-detector consists of a wire whose con- 
ductivity is automatically increased and diminished 
through a range which can be determined by the adjust- 
ment of the apparatus, and that the making and break- 
ing of the circuit is so delicately adjusted that the 
higher speeds are easily realized. 



ATTUNED WIRELESS TELEGRAPHY. 

After eight years of litigation Prof. M. I. Pupin, of 
Columbia University, whose brilliant inventions in 
long-distance telephony are fresh in the public mind, 
has been granted his application, made' in 1894, for a 
system of selective resonance, or "tuning" as it is 
popularly called, of electrical circuits. As far back as 
May 17, 1893, Pupin delivered a lecture at the general 
meeting of the American Institute of Electrical Engi- 
neers, in this city, on "The Practical Aspects of Low- 
Frequency Electrical Resonance;" and on applying for 
his patent he was surprised to discover that similar 
applications had been made by a member of the French 
firm of Hutin & Le Blanc, and by Mr. Stone for the Bell 
Telephone Company. The decision in Pupin's favor 
was made known to him a few weeks ago, and the re- 
sult naturally takes on special significance when it is 
learned that up to date something like two hundred 
applications for patents on systems of tuning electrical 
circuits have been filed at Washington. 

At the time that his investigations were started, 
Pupin had in mind the application of tuning to ordi- 
nary telegraphic circuits; for wireless telegraphy could 
scarcely be said to be in the air at that time. Imme- 
diately upon the successful development of Mar*coni's 
investigations in aerial telegraphy, the question of tun- 
ing naturally took on a new significance. Briefly 
stated, Pupin's system provides for the construction, in 
connection with a given line, of a number of branch 
electrical circuits, so arranged that each corresponds to 
a certain pitch of frequency, with the result that by 
impressing an alternating electro-motive force of a 
certain frequency on the line (or, in the case of wire- 
less telegraphy, on the ether) the corresponding 
receiver will respond strongly. The value of this prin- 
ciple as applied to wireless telegraphy for the pur- 
pose of preserving secrecy, or of directing, or more 
properly speaking confining, the Hertzian waves to the 
desired receiver, is obvious. Thus, at each of six sep- 
arate stations, the receiving apparatus might be ar- 
ranged for a certain frequency, say 200, 400, 600, as the 
case might be. To make sure of the desired station, 
and that one alone, receiving the message, it would 
simply be necessary to utilize in the sending station 
a current of corresponding frequency. 

Prof. Pupin his recently concluded an arrangement 
with the Marconi Company by which they are granted 
the exclusive license to use his system of tuning; and 
as these patents cover not only the United States, but 
every country in the world except Germany, where the 
obstructions placed in the way of his securing his 
patents were such as to lead Prof. Pupin to give up any 
attempt to prosecute his claims in that country, it will 
be seen that the position of the Marconi Company is 
enormously strengthened by the right to operate under 
this system. The method of tuning to which Marconi 
has so often referred as having satisfactorily solved 
the problem of secrecy and control, is the one origin- 
ated by -. Pupin ; and the arrangement recently an- 
nounced only awaited the granting of the patents, for 
its final ratification. 



THE NAVAL APPROPRIATION BILL. 

The bill reported by the Chairman of the Naval Af- 
fairs Committee of the House asks for the generous 
appropriation of $77,659,386. Naturally, the section 
of the bill which will excite the most interest is that 
relating to the increase of the Navy. Provision is made 
for two first-class battleships of the highest type, which 



are to cost not over $4,212,000 each and are to have a 
displacement of 16,000 tons; two first-class armored 
cruisers to cost not over $4,659,000 and to be of 14,500 
tons displacement; and two 1,000-ton gunboats, whose 
combined cost is to be $3,802,000. The total cost of 
the six ships thus provided for will be $29,500,000, of 
which $9,000,000 is for armor and armament. 

The Report states that on January 1, 1902, there 
were in process of construction eight battleships, six 
armored cruisers, nine protected cruisers, four moni- 
tors, fifteen torpedo-boat destroyers, nine torpedo boats 
and seven submarine boats. Although this total of 
fifty-eight ships under construction would seem to 
indicate the activity with which the construction of 
our Navy is being carried forward, we regret to say 
that the figures are misleading, for the reason that 
the private firms which have undertaken the contracts 
for these ships are wofully behind their contracts. Out 
of the whole fifty-eight, no less than thirty-five are be- 
hind from nine months to over three years. Thus the 
battleships "Maine," "Missouri," and "Ohio" should have 
been completed last summer; the four monitors in 
March, 1901; the fifteen torpedo-boat destroyers were 
contracted to be completed in April and May, 1900; 
the torpedo boats should have been completed between 
January and November, 1899, and the submarine tor- 
pedo boats between April and October, 1901. 

This shameful state of things, for it is nothing less, 
proves that so far from the work of upbuilding our 
new Navy and properly safeguarding the naval in- 
terests of the country being in a satisfactory condition, 
it is in an extremely backward and, if we bear in mind 
the enormous activity of other nations, positively ne- 
glected condition. That this is not an exaggerated 
statement is evident when we consider that when these 
ships, which are all the way from one to three years 
behind time, were authorized, it was considered that 
they represented the minimum addition to our Navy 
that could be made consistently with the interests of 
the country, and that naval programmes which are 
three years behind mean a relative gain in strength by 
the navies of competing countries. Take, for instance, 
the case of Germany with its sixteen-year programme 
and its original intention of spreading that vast ad- 
dition to its fleet evenly over the sixteen years. So 
far from doing as we are doing, letting the whole pro- 
gramme run behind to the extent of two or three 
years, the Germans have gone to the very opposite ex- 
treme, and have reduced the term of completion by six 
or seven years; not only that, but they have launched 
other and more ambitious programmes, and are build- 
ing ships, not as we are doing, more slowly, but con- 
siderably faster than was originally proposed. We do 
not wish to be alarmists, nor are we when we state that 
whereas three or four years ago we stood slightly in 
advance of the German Navy, to-day, owing to the ap- 
parent indifference of the private shipbuilding firms 
to the interests of the country, we are considerably be- 
hind Germany and we are dropping behind at an accel- 
erated pace. We say this with a full knowledge that a 
few months ago we made a comparison of the United 
States Navy with that of Germany on the basis of ships 
authorized and actually commenced, which showed us 
to have a lead over that country; but that comparison 
did not take account of the relative energy with which 
the two countries were living up to their naval pro- 
grammes. We neither knew that Germany was pushing 
hers through with such haste, nor that this country was 
falling behind her own to such an alarming degree. 

It is in view of the above considerations that we 
feel called upon to express the most profound satis- 
faction at the consent of the Naval Affairs Committee 
to recommend the building of some warships in gov- 
ernment yards. The Report says: "In view of the 
fact that there is some public sentiment favorable ,to 
building ships in our government navy yards, it has 
been deemed advisable for the Committee to insert -a 
provision in the appropriation bill of this year, leav- 
ing it in the discretion of the Secretary of the Navy 
to build any or all of the ships in government yards, 
but making it mandatory on him to construct at least 
one battleship or one armored cruiser in such navy 
yards as he may designate, as an experiment; and it is 
further provided that he shall keep an accurate ac- 
count of all expenditures for labor and material and 
the inspection and construction of such ships, and re- 
port to Congress at each session; and upon the comple- 
tion of said ship, he shall make a detailed report, show- 
ing the relative cost of one built by the government and 
one by contract." The report puts it altogether too 
lightly when it says there is "some" sentiment; for we 
are satisfied that outside of the shipbuilding com- 
panies themselves, who naturally are not favorable to 
government-constructed vessels, there is an almost uni- 
versal demand that the costly plant of our navy yards, 
instead of lying idle when there are no ships under 
repairs, shall be properly employed in the construc- 
tion of new vessels. The naval constructors to a man 
are most enthusiastically in favor of this measure. 
They point' out that as matters stand at present, when 
repair work is slack the skilled forces at the various 
yards have to be largely broken up and dismissed. 
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and that consequently there is a great loss of time and 
a scattering of disciplined forces which it is difficult 
and generally impossible to gather together again 
when repair work is plentiful. With a battleship and 
cruiser on hand at our three leading navy yards, New 
York, Norfolk and Boston, it will be possible to keep a 
force of first-class mechanics continuously employed, 
transferring them from repair work to new construc- 
tion when it became necessary. Under the very able 
administration of our naval constructors, our navy 
yards have been brought up to such a pitch of ex- 
cellence both in men and material, that they can turn 
out as good, and generally much better work than is 
produced by the private shipbuilding firms. The ear- 
lier ships built at navy yards were costly, simply be- 
cause the yards of that time were saturated with the 
most corrupt political influences and were loaded down 
with political incompetents. Now the yards are abso- 
lutely freed from such control, and the work that is 
done is of the most thorough and up-to-date character. 
We most sincerely hope that Congress will see the wis- 
dom of supporting this suggestion of the Committee. 
In no other way could it bring such a powerful lever- 
age to bear in urging the private shipbuilding firms to 
consult the interests of the country by giving naval 
construction their first and not, as is now the case, 
their last consideration. That twenty-five of the new 
ships for the Navy should be from two to three years 
behind their contract date of completion is nothing less 
than a national scandal, for which the proposed con- 
struction of ships in government yards will prove to 
be a most efficient corrective. 



AMEBICAN AND BRITISH LOCOMOTIVES IN EGYPT. 

Acting under instructions from the British Foreign 
Office, Lord Cromer has sent in a report on the com- 
parative merits of British, Belgian and American 
locomotives in Egypt, which is accompanied by tech- 
nical observations by Major Johnston, President of the 
Railway Board, and T. H. Trevithick, Chief Engineer. 
That the report is an impartial one must be taken for 
granted, as the tests upon which it is based are signed 
by a representative of the Egyptian railroads, and 
also by a representative of the Baldwin Locomotive 
Works, the makers of the American engines. Between 
1895 and 1897, the great increase in the length and 
traffic of the Egyptian railways made it urgently neces- 
sary to order some seventy new engines. Among the 
tenders presented was that of the Baldwin Works, who 
offered twenty engines in twelve weeks. This was ac- 
cepted, as were also tenders for fifty engines by one 
British and four Belgian firms. 

The report is of the greatest interest, first, because 
of the evident fairness as stated above, of the tests 
and the impartiality of the report; and secondly, be- 
cause it brings out very clearly both the advantages 
and disadvantages under which the locomotive indus- 
try of this country labors in its competition for for- 
eign orders. The report is both favorable and un- 
favorable to the American locomotive. On the score 
of cheap first cost and speed of delivery we are 
easily ahead of British builders, while on the score 
of economy of operation, the consumption of fuel, etc., 
the American locomotive design seems to be unable 
to compete with the English engines. On the question 
of price, where the tenders were based upon Egyptian 
standard designs and specifications, the figures stood 
thus: In one tender the British figure was $11,200 
and the Baldwin $13,500; and on another tender the 
British price was $16,250, as against a tender of $17,- 
875 from Baldwin. "On the other hand," Lord Cro- 
mer adds, "the Americans offered to supply engines 
differing in certain particulars from the Egyptian 
designs and specifications, but which they held to be 
of equal power and equally suitable to the work which 
had ■ to be performed. Under these conditions the 
American prices fall respectively to $9,275 and $12,375. 
That is to say, 19 per cent below British figures. The 
reason for this great fall in price is sufficiently obvi- 
ous; they were able to introduce their stock standards 
and to advance work continuously without being hamp- 
ered by, to them, unknown and unnecessary conditions. 
It appears, however, that it is not so much in the 
matter of price as in respect to the period required 
for the construction that the American manufacturers 
have had the greatest advantage. When British and 
American firms entered into competition, the former 
offered to complete the orders in forty-eight and ninety 
weeks, respectively. While the American offers, on 
the other hand, were for delivery in eighteen and 
thirty-five weeks if the Egyptian designs were follow- 
ed, or in twelve to thirty weeks if certain changes in 
the designs were allowed." 

In the competitive tests, however, the advantages 
lay decidedly with the British engine. In the freight 
trials, three British and two Baldwin engines com- 
peted, and each group made eight runs of 1,034 miles. 
The American engine hauled an average of fifty-four 
cars, weighing 760 tons, and the British engines an 
average of fifty-seven cars, weighing 868 tons. Doing 
this work the American engines consumed 62 pounds 
Of coal per mile, the British engines 49.4 pounds of 



coal per mile, while the American engines evaporated 
7.78 pounds of water per pound of coal, and the British 

9.1 pounds. Mr. Machesney, the Baldwin's representa- 
tive, and Mr. Higginson, the English representative, 
both signed the log at the end of each run. The coal 
was weighed and put on the tender in the presence of 
the two representatives, and what was left after the 
runs were completed, was also weighed in their pres- 
ence. In the trials of the passenger engines nine 
runs were made by six American and two British en- 
gines, in which the average number of cars per train 
was thirteen and 1,345 miles was the distance run. 
In doing this work the American engines burned 46.3 
pounds of coal per mile and evaporated 6.36 pounds 
of water per pound of coal, while the British engines 
burned 30.7 pounds of coal per mile and evaporated 

8.2 pounds of water per pound of coal. The inferior 
efficiency shown by the American engines in these most 
interesting tests was certainly remarkable. Major 
Johnston attributes it to the following causes: Greater 
cylinder condensation, because of the greater exposure 
of the outside cylinders; increased twisting strains 
due to the outside cylinders; transverse strains on the 
coupling and connecting rods causing increased fric- 
tion, due to the flexibility of the engine frame; in- 
creased friction due to the. comparatively short eccen- 
tric rods and the use of intermediate rocking levers; 
whereas in the British type, the valve rod is. directly 
attached to the expansion link. On the other hand, he 
points out the following advantages possessed by the 
American over the' English type, and expresses surprise 
that they do not counterbalance more fully the disad- 
vantages named: First, the balanced slide valves, 
which greatly reduce valve friction; and secondly, the 
more perfect regulation of the steam, owing to the 
elaborate rack sectors provided. 

We think it is probable that the high efficiency of 
the English locomotive is to be found in this case 
rather in the boiler than in the engine; although no 
doubt the points in construction mentioned above have 
an appreciable effect. The plate frame permits the 
use of a firebox five inches wider than can be built 
within the bar frame; while the copper firebox and 
brass tubes of the English engines undoubtedly serve 
as better conductors of the heat than the ordinary steel 
type. 

These results coming so soon after the report given 
by the Midland Railway, in which a similar economy 
was shown by English over American engines doing 
the same work, will attract considerable attention 
from locomotive builders in this country, and we would 
like to hear them give their own version of the great 
difference between the two types. 

^ < a , » 



THE RECENT AUTOMOBILE ENDURANCE TEST. 

Under weather conditions that were far from promis- 
ing, but with bodies and machines equipped for any- 
thing the elements might have in store, eighty-two 
enthusiastic automobilists started on the one hundred- 
mile endurance test of the Long Island Automobile 
Club on the morning of April 26. The maximum 
speed of 15 miles an hour, which is the.legal limit, al- 
lowed the contestants 6 hours and 40 minutes as the 
shortest running time they could cover the course in 
without being disqualified'. Notwithstanding this, a 
dozen or more of the prominent French and American 
machines made the run as quickly as possible, 
with the result that they were disqualified. It is 
gratifying to note, however, that- among the machines 
that finished early were about as many Am- 
erican, automobiles as those of French manu- 
facture. M. Emile Voight in a Panhard made 
the record time of 2 hours and 52 minutes, 
while the time of several other French ma- 
chines was from 4 to 5 hours. Two Fournier- 
Searchmouts, a Knox and Oldsmobile, several Long 
Distance machines, and Toledo and Locomobile steam 
carriages arrived from half an hour to an hour later. 
Under the weather conditions they were obliged to 
finish in, which consisted chiefly of a sixty-mile an 
hour gale direct from the ocean, these light American 
machines compared very favorably with the more 
heavily built, powerful French racers. 

A number of the gasoline and steam carriages, in 
order not to exceed the time limit, were obliged to go 
very slowly on the last part of the course. A Ward 
Leonard 5-horse power 1,010-pound machine arrived 
precisely on time, just 6 hours and 40 minutes after 
starting, and was followed by over thirty others at 
intervals of two or three minutes. The chauffeurs 
and their machines were covered with dust, stirred 
up by the gale that was blowing, and were rather 
grotesque objects to look upon as they arrived at the 
finish in Jamaica. 

The decision of the judges has awarded a blue rib- 
bon, which stands for a perfect run without a stop, to 
six of the competing steam carriages and fourteen of 
the gasoline type. This constitutes about twenty-five 
per cent of the contestants in each class. Three White 
bteam carriages were entered under the same non- 
stop conditions as applied to the gasoline machines, 
being fitted with condensers for this purpose. Two 



of these machines won blue ribbons, and all three ar- 
rived at the finish within a few seconds of each other. 
All the other steam carriages were allowed stops to 
take on water and fuel. The test was a most severe 
one for this type of machine because of the strong 
wind blowing. This put out the fire in a good many 
instances, and made a stop necessary to relight it. 

The hill-climbing contest at Roslyn was encount- 
ered successfully by all the machines. The roadbed 
was good and the ascent gradual, there being no sharp 
pitches. The hill is about half a mile long and the 
grade is not greater than 15 or 20 per cent. The 
steam carriages made the best showing when it came 
to climbing this hill, the gasoline machines equipped 
with three speeds taking it next best, and the two- 
speed gasoline rigs climbing it for the most part on 
the low gear, at a rate of five or six miles an hour. 
The best time on the hill was made by a Rochet- 
Schneider gasoline machine, which made the ascent 
in 1 minute 19 seconds, and was awarded two cups 
therefor. A locomobile was first in the steam carriage 
class, its time being 1 minute 42 seconds; an autocar 
and a Winton were the winners in the 1,000-pound and 
1,000 to 2,000-pound classes for gasoline machines re- 
spectively. 

The endurance run was a decided success, and 
showed very well what the modern automobile is cap- 
able of accomplishing in a gale of wind, while the one 
of last year demonstrated what it could do in a heavy 
rainstorm. It is to be hoped that the Automobile 
Club of America will have even better weather for its 
endurance run into Connecticut on May 30 and its 
speed trials on Staten Island the following day. 



SCIENCE NOTES. 

A new species of violet has been discovered by Miss 
Lillie Angell, of Minton Place, Orange, and Charles 
Louis Pollard, curator of plants at the Smithsonian 
Institution, has named the species Viola angellce, 
after the discoverer. The leaves are cordate-ovate 
in outline, with a broad sinus, irregularly five to 
seven lobed, or some of them merely deeply sinuate. 
The lobes are all obtuse, more or less crenate, and the 
flowers are violet-purple, darker at the base. The 
leaves attain large dimensions. 

The captain of the steamship "Australia," which 
recently arrived at San Francisco from Tahiti, be- 
lieves that he has rediscovered the outcroppings of an 
island very rich in phosphates. The existence of this 
island was reported by Dr. John de Graves, now of 
Honolulu, as far back as 1859, since which time it 
has been searched for by vessels of the government 
and private persons. Stormy weather prevented the 
captain of the "Australia" from making as thorough 
an investigation as he desired. The United States 
Coast Survey vessel "Albatross" has made several 
fruitless searches for this island. The captain of the 
"Australia" states that the approximate situation of 
the island is 18 deg. 56 min. north latitude and 136 deg. 
10 min. east longitude. 

According to W. Syniewski (Bot. Centralbl., 87, 408), 
the composition of pure starch is always perfectly uni- 
form, with the empirical formula, C 9 H 10 O . The more 
resistant constituent, starch cellulose, is a reversion 
product subsequently formed from the dissolved starch. 
The substances formed by the action of boiling water 
or of KOH on starch-grains are a product of the hydro- 
lytic splitting up of starch. The simplest of these is 
a substance with the composition, C 54 H M 4g , to which 
he proposes to give the name amylogen. He further 
suggests that the term dextrin should be limited to the 
products of the hydrolysis of starch (with the excep- 
tion of the sugars) ; those which do not reduce 
Fehling's solution, and are colored indigo-blue by io- 
dine, being amylodextrins. 

G. T. Beilby and G. G. Henderson have exposed 
platinum, gold, silver, copper, iron, nickel and cobalt 
to the action of ammonia at temperatures ranging 
from 400 deg. to 900 deg. In every case the physical 
effect of the treatment was to disintegrate the metal 
completely, while a large proportion of the ammonia 
was resolved into its elements. The fracture of metals 
which have been exposed to this action is spongy or 
cellular; under the microscope the metal appears as 
if it had been suddenly cooled while in a state of active 
effervescence. The penetration of the ammonia mole- 
cules into the metal is remarkably quick if the condi- 
tions are favorable. The authors believe that the 
physical effects which result from the action of am- 
monia upon metals at high temperatures are due to 
the alternate formation and dissociation of nitrides 
taking place between certain narrow limits of 
temperature, the reaction going in one direction or 
the- other according as .ammonia or hydrogen mole- 
cules preponderate in the gases which are in contact 
with the molecules of the metal at and below the sur- 
face. In several cases the formation of nitrides has 
been definitely proved. The absorption of small quan- 
tities of nitrogen by pure iron renders it hard and 
brittle like steel.-rProc. Chem. Soc. 
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THE NEW JAPANESE BATTLESHIP "MIKASA." 

We present an illustration of the new Japanese bat- 
tleship "Mikasa," the largest and, as many believe, the 
most perfect battleship in existence. The drawing rep- 
resents the vessel in the naval dockyard at Ports- 
mouth, where she was placed to have her bottom 
cleaned, preparatory to her official trial in Stokes Bay. 
The new warship is a mighty affair, bigger even than 
the "Good Hope," or the battleships "London" or 
"Vengeance," which, by the way, she rather closely 
resembles, although she is unquestionably a better pro- 
tected and more powerful ship than they. Like all 
the new battleships of the Japanese navy, she was 
built in an English yard, having recently been turned 
out by the shipbuilding firm at Barrow. A sister ship, 
the "Asahi," was built at Clydebank; the "Shikish- 
ima," a battleship of about 14,- 

850 tons displacement, was built , 

on the Thames; the "Hatsuse," 
of 15,000 tons, at Elswick; and 
the "Fuji" and "Yashima," each' 
of 12,320 tons, were built re- 
spectively on the Thames and 
by the Elswick firm. All of 
these fine ships are of 18 knots 
speed or over; the "Fuji," "Yas- 
hima" and the "Hatsuse" hav- 
ing made over 19 knots on trial. 
The displacement of the "Mika- 
sa" is 15,200 tons. 

One of the best features of 
this big vessel is the very com- 
plete way in which she is arm- 
ored, particularly in respect to 
the protection afforded to the 
secondary battery. Unlike the 
vessels of the English navy and 
the English-built Japanese bat- 
tleships "Fuji" and "Yashima," 
the "Mikasa" has her secondary 
battery protected by a continu- 
ous wall of side armor, a system 
of protection which we have al- 
ways favored in our own navy. 
This affords a completely in- 
closed battery, and there is no 
danger of shells entering the 
battery through the unprotected 
stretches of the sides of the 
ship lying between armored 
casemates. The belt armor at 
the waterline is from 4 to 9 
inches thick. Above that her 
lower deck is cuirass.ed by fl- 
inch plating with 14-inch fore- 
and-aft bulkheads. Her casemat- 
ed battery is covered with 6-inch 
armor, her barbettes with 14 
inches below and 8 inches over 
the guns, while she has in ad- 
dition an armored deck which 
on the slopes is no less than 4 
inches in thickness. So the 
"Mikasa" may well be said to be 
clad in "cap-a-pied" armor. 

Her armament is not less im- 
posing, consisting as it does of 
four long 12-inch guns, fourteen 
6-lnc'h and twenty 3-inch quick- 
firing cannon, twelve light 
rapid-fire guns and four sub- 
merged torpedo tubes. Nor 
must the formidable ram be for- 
gotten, which is strengthened 
and stiffened — as is the case in 
the later English battleships — 
by the side armor being brought 
down so as to cover it en- 
tirely for some way back. In 
short, there will be no bigger 
or more powerful fighting ship 
in far eastern waters than the 
"Mikasa" when she arrives at 
her destination. 



auction gearing. Each motor has a resistance-box on 
the roof and a rheostat under the car floor. The trol- 
ley system is used, with an overhead wire supported 
on pole-brackets. The car descends by its own weight 
and in this case the motor acts as a brake by becoming 
a generator. The controller, by varying the resistance, 
controls the descent at will. A special brake system is 
also provided for the descent and each car has two 
hand-brakes, in one of which a shoe is applied against 
a wheel placed on each axle, thus braking the gear- 
wheel of the rack, while the second is a band-brake 
upon a pulley placed on the armature shaft of each 
motor. The cars have a central compartment and 
two closed platforms and contain 30 persons in all. 
At each end is a small cabin, one for the motorman in 
front and the brakeman in the rear. In running, two 




Displacement : 15,800 tons. Speed : 18 knots. Armor : belt, 4 to 9 inches ; gun positions, 14 inches 
Armament : four 12-inch ; fourteen 6-inch ; twenty 3-inch ; twelve smaller guus. 



Genoa Electric Incline. 

A very successful electric in- 
cline has been recently installed at Genoa. It starts 
from the Piazza Principe and has a length, measured 
on the horizontal, of 3,520 feet and the difference of 
level is 617 feet, giving a mean grade of 17 per cent. 
The line is single track with the exception of a cross- 
ing in the center. The rack-and-pinion system is used, 
the rack being in the middle of the track. The ties 
are supported on a strong masonry bed to prevent 
slipping. The cars are self-propelling and are ar- 
ranged so that the platforms are horizontal when on 
the incline. The wheels are loose on the main axles 
and each axle carries in the center the large gear 
wheel which . engages with the rack. This gear is 
operated by a direct current motor of 30 horse power 
working at 500 volts, which drives it by a set of re- 



JAPANESE BATTLESHIP "MIKASA," RECENTLY COMPLETED AT BARROW, ENGLAND 



cars are used, which start from each end and cross 
in the middle. The trip requires 14 minutes, with 
an average speed of 5.5 miles an hour and a maximum 
of 8. If need be the brakes can bring the car to a 
full stop, at the latter speed, within a distance of 
3 feet. The electric outfit has been furnished by a 
Swiss company, the Compagnie de l'Industrie Elec- 
trique of Genoa. 



Charles T. Schoen, of pressed steel car fame, an- 
nounces that the pressed steel car wheel has demon- 
strated its utility by a severe test in actual service, 
and the new plant projected for the manufacture of the 
wheels will have an initial capacity of five hundred 
wheels per day. 



foreign Uses of Oil Fuel. 

Early in February Consul Phillips, of Cardiff, re- 
ceived a letter from Galveston propounding certain 
queries as to the likelihood of oil fuel being introduced 
there. He replied as fully as he could at the time; 
but he has since made further investigations and now 
furnishes the results. 

The consul ventures to prognosticate that this new 
combustible is destined ere long to revolutionize the 
coal markets of the world. The abnormal cost of 
steam coal in Great Britain — particularly in Wales — 
and the exorbitant price of the best house coal ( £1 6s., 
or $6.50 per ton) are calculated to hasten this revolu- 
tion. 

An impetus was given to this industry five years 
ago, when petroleum discovered in Borneo was found 
to be well adapted for fuel pur- 
poses. This field is owned by 
the Shell Transport and Trading 
Company, Limited. Last year 
(1901) the exports exceeded 100,- 
000 tons. 

The Dutch Steamship Com- 
pany uses this fuel in its boats; 
the Hamburg-American Line has 
built four new steamers adaptf 
for oil fuel, and run them in t 
Eastern trade with marked si 
cess; the North. German Llo 
has two local steamers ush 
oil; the East Asiatic Companj 
of Copenhagen, employs thi, 
fuel in its local boats, and is 
building two ocean-going steam- 
ers with the intention of using 
it; and the China Mutual is pre- 
paring three boats for the em- 
ployment of oil. 

The' prejudice against oil fuel 
is passing away. Several firms 
are contemplating a change in 
their method of steam produc- 
tion, which they predict will be 
as safe as the old method and 
more economical. The advan- 
tages are said to be: 

First. The saving of labor is 
large; there will be no ashes to 
hoist overboard after each 
watch; no need of stoking. All 
that will be necessary will be to 
watch the water in the boilers; 
the feeding of the fuel to the 
furnaces will be automatic. 

Second. Fewer deck hands will 
be needed, as the dirt caused 
by coal shoveling will be done 
away with. 

Third. Under proper combus- 
tion no smoke will be generated; 
every atom of oil is of calorific 
value; there is no residue. 

Fourth. The fuel may be stored 
in the double bottom of a ship, 
the forepeak, afterpeak, and 
tanks under the engine room, 
thus occupying space not utiliz- 
able in any other way. No rust 
is possible where it is stored. 
The space now filled by coal 
bunkers is thus available for 
cargo; oil stores in a space of 
35 feet per ton, as against 44 
feet per ton of coal. The last 
results obtained show that 
Messrs. Thornycroft have evap- 
orated 18.95 pounds of water per 
pound of oil in their torpedo- 
boat type of boiler, but in or- 
dinary locomotive types 15 
pounds of water per pound of oil 
is obtained. 

Fifth. The oil fuel has a high- 
er concentration of heat for 
manufacturing than can be ob- 
tained with coal. 

Until recently oil fuel was held 
at a figure which did not enable it to compete with 
coal. A few months ago, however, oil in tremendous 
quantities was discovered in Texas, and the Shell 
Company found that it was capable of giving the same 
results as are derived from Borneo oil. An enormous 
expansion of its use may be expected. 

The Great Eastern Railway, in this country, has 
already a large number of locomotives using this fuel. 
They say that by its use steam "is more easily pro- 
duced and is maintained up the steepest gradients, 
and great economy is effected by reducing the supply 
of oil when descending or remaining stationary; the 
life of the boilers is prolonged, inasmuch as the tubes 
do not foul; the nuisance of smoke and the danger 
of sparks to surrounding property are entirely ob- 
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via ted, and the rolling stock 
generally is kept in a state 
of cleanliness which is im- 
possible on a line where 
coal is used as a motive 
power. 

1 m • 

NEW SYSTEM OF STREET 

CLEANING. 
Some of our readers, 
passing up Fifth Avenue 
recently, may have noticed 
the new street-cleaning de- 
vice used on that thorough- 
fare. A clear understand- 
ing of the machine can be 
quickly had by a glance at 
the diagrammatic view 
shown herewith. The rot- 
ary sweeper, A, at the rear 
of the machine is operated 
by chains and sprockets 
from the hubs of the rear 
wheels, and serves to gather 
up and throw the dirt onto 
. a slide, B. Moving over 
. this • platform is an endless 
jbelt, C, on which are a ser- 
ies of scrapers that carry 
,the rubbish upward and for- 
ward until from the top of 

the slide it drops into the dust-proof box, D. In 
order to prevent the rubbish from accumulating at the 
rear end of this box and choking up the mouth of the 
elevator a conveyor, E, is provided, which moves the 
dirt toward the front of the box as soon as it has piled 
up within reach of the paddles on this belt. Both the 
elevator and the conveyor belts are driven by chain 
gearing from the rear wheels. A large water tank, F, 
is situated below the rubbish box and, under control 
of the driver, feeds the sprinkler, G, placed directly in 
front of the sweeper. 

The advantages of this machine are evident. It 
does its work thoroughly and quickly without raising 
any dust; for the matter is first sprinkled and then 
raised through a covered elevator to a dust-proof re- 
ceptacle. The whole operation is therefore under 
cover — a point which cannot be too strongly empha- 
sized in any work which stirs up the heterogeneous 
filth of a city street. The machine holds two cubic 
yards of dirt, and the whole process of sprinkling, 
gathering and dumping can be controlled by a single 
man. The method of dumping the dirt is an interest- 
ing one. Re- 
ferring again 
to the dia- 
gram we notice 
that the bot- 
tom of the 
rubbish-box is 
an endless 
sheet of iron 
which passes 
.around rollers, 
// , placed 
along each 
side of the 
machine. 
These rollers 
are rotated by 
operating a 
lever at the 
driver's seat. 
Our engraving 
shows the 
door of the 
rubbish-box let 
clown to form 
a chute for 
the dirt, and 
the driver 
may be seen 
operating the 
dumping lever. 
By rotating 
the pulleys 
the floor is fed 
forward, forc- 
ing the rub- 
bish out onto 
the chute, 
whence it 
slides into a 
dump-cart or 
any receptacle 
placed there- 
under. 

This ma- 
chine should 
work a revolu- 
tion In the 
present aati- 




A SANITARY STREET-CLEANER. 

quated methods of street cleaning. The slow, cumber- 
some operation of sweeping cobblestones by hand, aside 
from being expensive, is at the same time most unsani- 
tary; for the rubbish is continually being stirred up 
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DIAGRAM OF THE STREET-CLEANER. 

and laid open to the air, giving off bad odors. This 
machine, however, seems to fill all requirements; it 
sweeps on an average seventy thousand square yards 
of street per day at half the cost of hand labor and 
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does the work without 
spreading any dust, odor or 
disease. 

►♦■« 

THE TESTING OF HIGH- 
SPEED ENGINES. 
The testing room of the 
Westinghouse Machine 
Company's works is one of 
the most important and in- 
teresting features of the es- 
tablishment. Extending 
down one side of the room 
is a long foundation bed, 
capped with plates which 
are slotted for holding-down 
bolts, which is capable of ac- 
commodating at one time 
as many as a dozen engines 
of sizes varying from 5 to 
500 horse power. Above 
the testing bed, and at suf- 
ficient height to accommo- 
date the larger engines, is a 
main steam pipe to which 
is connected a series of ad- 
justable pipes, with swing- 
ing and extension joints. 
Behind the foundations are 
three surface condensers 
varying from 300 to 1,000 
horse power capacity, while beneath each condenser, 
and mounted on platform scales, are two weighing 
tanks with suitable connections for delivering the 
water to one or the other, as desired. Each condenser 
is supplied with a vacuum pump, to enable the test to 
be made with the engine exhausting into a vacuum 
should a test of this nature be called for. 

Every engine that is made in the Westinghouse 
shops is ultimately sent to .the testing department, 
where it is set up and connected to steam and exhaust. 
A friction brake is put on the crankshaft and the en- 
gine is given a service test of from 20 to 60 hours, the 
duration depending upon the size of the engine. The 
object of this test is to regulate the governor and to 
develop any latent defects which might have escaped 
inspection at the erecting shops. When the run is 
ended the indicator is applied and the exhaust is 
turned into one of the surface condensers, the brake 
load and the steam pressure being maintained at a 
constant figure. This test is known as the duty test, 
its object being to determine steam consumption at 
rated load, and also at half and quarter load. During 

the test, indi- 
cator diagrams 
are taken, and 
the water com- 
ing from the 
condenser is 
weighed at 
frequent in- 
ter v a 1 s and 
the results 
computed and 
entered on a 
record blank. 

The system 
of testing is 
carried out 
with a view to 
determin- 
ing both th6 
steam con- 
sumption per 
indicat- 
ed horse 
power and 
also the steam 
c o n s u m p- 
tion per net 
or delivered 
horse power, 
the latter be- 
ing the indi- 
cated horse 
power less the 
friction losses 
in the engine 
itself, and, 
therefore, tho 
power actual 
ly available 
on the crank- 
shaft. The 
tests as thus 
carried out 
are in no 
sense "labora- 
tory tests." 
The condi- 
tions, more- 
over, are not 
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by any means favorable to the engines. Thus, the 
boilers which supply the testing room are 150 feet 
away and are forced much above their normal rating, 
and as a result, the steam is far from dry. The ad- 
justable piping, moreover, is uncovered and contains 
many valves and right-angle turns, the cylinders have 
no packing of any kind, and the piston rings and cyl- 
inders have not worn down to that smoothness which 
conduces to the best economy. Hence it has been 
found that the tests made at the time of delivery are 
in every case exceeded in results by tests taken after 
the engines have been delivered and have been for 
some time at work. The magnitude of the work car- 
ried on by the Westinghouse Machine Company may 
be judged from the fact that the work of the testing 
department involves the steady consumption of over 
500 horse power of steam and the unremitting services 
of seven men, without including the flreroom labor and 
the work of pumping the water for cooling the brakes 
and for condensing. It is considered that the expendi- 
ture is fully justified, seeing that it relieves the com- 
pany of all subsequent annoyance and expense in the 
way of correcting errors after the engine has been 
sent out. 



Engineering Notes. 

Dresden boasts of a novel method of heating its 
Royal Castle, Royal Opera House and Police Headquar- 
ters. The heat is conveyed through pipes. So great is 
the distance in some cases that the furnace is known 
in the town as the "long distance heating apparatus." 
It might seem that the loss of heat must be enormous, 
but reports received seem to indicate that the system 
works admirably. 

A coal field in Asia Minor, situated in the northeast 
of the peninsula on the North Sea littoral, and about 
140 miles from Constantinople, is being worked with 
some vigor, says The Engineer. The two principal ports 
of shipment are Heraclea and Zoungouldak. As a bunk- 
ering coal, an independent examination on behalf of 
the British Admiralty condemns it on account (1) of 
excessive clinkering, and (2) of a too high percentage 
of impurities to enable it to be used with advantage 
where a large amount of coal is required to be used 
per square foot of fire-grate. The quality tried for the 
British Admiralty contained 15 to 20 per cent of ash, 
and other qualities contain as much as 50 and 60 per 
cent. 

In some parts of the country no true coal exists, but 
lignite is found in greater or less quantities. Its heat- 
ing value, as compared to coal is a_ 11 to 14, but it can 
be burned to adv antage as fuel for steam boilers if the 
grates are made very large and correspondingly deep. 
There is a difference in the quality of lignite as in all 
other things, some of it being very wet. The heating 
surface should be not less than 40 to 1, or about what 
is used for anthracite. Lignite burns freely, being 
very light, and requires frequent firing, and, for that 
reason is very apt to be condemned by those who at- 
tend to that duty, but is no worse in this respect than 
Soft coal screenings, of which quantities are used 
daily. 

The loss of gold in the final tailings from a free- 
milling plant, with concentrating tables and either 
cyanide or chlorination treatment, is not a fixed value, 
says The Mining and Scientific Press. It varies with 
different ores and with different localities and cost 
of facilities. The effort to recover values stops short 
in every case at the point where the recovered value 
becomes equal to the cost of getting it. There are 
instances where it is less than 20 cents a ton, and 
claims have been made as low as 8 cents a ton, and 
again losses are recorded as unavoidable that are as 
high as $1.50 a ton. Anything over 50 cents a ton 
should be made the subject of a thorough questioning 
analysis before it is accepted as the acme of good mill- 
ing practice. 

In the year 1878 Dr. Plugge proved that air will go 
through the walls of a closed room, at a rate depending 
mainly on difference of temperature between the in- 
side and the outside — the latter being the lower. With 
walls of ordinary thickness he found that about one- 
fourteenth of the air in the room would be changed 
per deg. C. per hour. In other words, if the outer were 
14 deg. C. colder than the inner, the air of the room 
would be completely changed in an hour by transpira- 
tion through the walls. M'. H. Wblpert has re-ex- 
amined this subject, and he finds that in a chamber of 60 
cubic yards capacity, having walls of masonry covered 
with paper, the air will be changed at the rate of one- 
fortieth of its volume per deg. C. per hour. When 
the paper on the walls contained oil-varnish decidedly 
less air permeated, while without paper at all much 
more went through. It is desirable, therefore, that the 
exterior of houses should be clean, and a heavy rain 
is a blessing in this respect. Also it follows that the 
greater the difference between inside and outside 
warmth the more copious this spontaneous ventilation. 
Pettenkofer found that when materials like slag and 
glass were used, through which air could not pass, the 
cements employed were, as a rule, highly permeable. 
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EXPERIMENTS OF M. CURIE. 
M. Curie has been making a series of experiments 
upon the action of radium rays and also of the X-rays 
upon various dielectrics. It has been already found 
that these rays increase the electrical conductivity of 
air and gases, and M. Curie now finds that they act 
in the same way upon liquid dielectrics.4-In the" ex- 
periments which he describes before the Acadfimie 
des Sciences he uses the arrangement shown in the 
diagram. The liquid to be experimented with is placed 
in a metallic vessel, C D E F, into which is plunged a 
thin copper tube, A B, and these two vessels act as 
electrodes. The outer vessel is kept at a constant po- 
tential by a storage battery, of which one pole is con- 
nected to earth. The tube, A B, is connected to an 

electro- 
meter. When the 
current traverses 
the liquid, the 
electrometer is 
brought back to 
zero by an op- 
posing potential, 
and this gives 
the means of 
measuring the 
current passing 
through the 
liquid. The cop- 
per tube, M N, 
M'N', connected 
to earth, acts as 
a guard to pre- 
vent the current 
from passing across the air. The radium compound 
is placed in a small glass bulb at the bottom of the 
inner tube and its rays act upon the liquid after trav- 
ersing the walls of the tube. To operate with X-rays, 
these are sent up from below against. the bottom of the 
vessel, D E. In both cases all the liquid dielectrics 
seem to show an increase of conductivity when acted 
upon by the rays. When the action is observed with 
the above apparatus, but using air or gases, the in- 
tensity of the current is found to increase in propor- 
tion to the difference of potential between the elec- 
trodes when this reaches only a few volts, but as it 
continues to increase the current is no longer propor- 
tional, but seems to reach a limit, this being near 100 
volts. On the contrary, with liquid dielectrics the 
effect is not the same, and the current remains always 
proportional to the tension between and 450 volts, 
and even when the electrodes are not over 0.3 inch 
apart. Thus a given liquid may be said to possess a 
certain conductivity which is constant under these 
conditions, and may be measured. The following fig- 
ures show some of the comparative figures: Carbon 
disulphide, 20; amylene, 14; chloride of carbon, 8; 
benzine, 4; liquid air, 1.3; vaseline oil, 1.6. 
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ASH-SIFTER. 

An apparatus in which ashes may be sifted indoors 
without raising a dust in the room has been invented 
by Mr. G. J. Le Brake, No. 647 34th Street, Milwau- 




A DUSTLESS ASH-SIFTER. 

kee, Wis. As shown in our illustration, the sifter 
comprises a trunk or . body pivoted at the rear to a 
frame and resting at the front end, when in use, on 
an ashcan or bucket. Mounted within this body is a 
sling in which the sifter-pan is held. A handle on 
the sifter-pan extends through the end wall of the box. 
and may be operated to give the pan a reciprocating 
motion. Directly below the sifter-pan is a funnel or 
spout which extends through the floor of the body, 
and fits tightly into the ash-can below when the ap- 



paratus is in operative position. At the rear end of 
the body is a pipe which may be connected to the flue 
or chimney of the house and through which the dust 
can escape. A damper in this chimney is connected 
by a lever to the body of the sifter, so that when the 
latter is in its operable position the damper is open 
and permits free escape of the dust, but when the 
body is raised the damper is closed and prevents a 
current of air from passing unnecessarily through the 
apparatus. The body is raised and held in its upper 
position to permit of readily removing the ash-pan 
after the ashes have been sifted. Two levers pivoted 
to the frame, one at each side of the body, and con- 
nected by a bar at the top, serve to hold the apparatus 
in this raised position, a notch in each lever support- 
ing a keeper on the body. The notched edges of the 
levers are kept by spring tension into contact with 
the keepers. 

When it is desired to use the apparatus, an ashcan 
is placed in proper position under the funnel, and 
then a forward pull on the supporting levers permits 
the body to drop and wedge the funnel into the mouth 
of the ashcan. At the same time the damper is auto- 
matically opened, permitting a current of air to carry 
up the chimney all dust arising from the ashes as 
they are poured into the sifter-pan. As soon as this 
has been done, the cover of the box is closed and se- 
cured, after which the handle can be operated to sift 
the ashes without the slightest danger from dust and 
dirt. Tl^e wing-like side pieces on the cover are 
adapted to lie against the sides of the body and insure 
a perfect connection between the lid and the trunk. 



New York's Crematory for Light Refuse. 

It will be remembered that the late Col. George 
Waring was a strong advocate of the disposal of city 
refuse by incineration, and that he had even gone so 
far as to build an experimental plant in which the 
city's garbage was to be burned. The idea has been 
again taken up by Dr. Woodbury, the present Com- 
missioner of Street Cleaning, who has commissioned 
Mr. H. de B. Parsons, of New York city, to prepare 
plans for a raffle incinerator, which is nothing more 
or less than a crematory for the burning of light 
refuse. 

Mr. Parsons' plans have been completed, submitted 
to the Commissioner, and approved. The result is 
that an experimental crematory built in accordance 
with these plans will soon be erected. 

At present New York's light refuse is carted to 
docks, is there loaded on scows and towed out to sea, 
together with garbage and ashes. This light refuse, 
composed chiefly of boxes, mattresses, waste paper 
and the like, is disposed of at a certain price per yard. 
By burning this material it is hoped to effect a very 
considerable saving. 

The plant will be erected at the foot of West Forty- 
seventh Street. The carts containing the light refuse 
will dump their loads into hoppers closed by counter- 
balanced doors. Prom the hoppers the refuse passes 
from a ledge to a drying table back of the grates. 
Here the material is partially dried by heat. The next 
stage in the process is to convey this dried material 
to the fires. 

Three .fire-boxes are provided. The refuse is not 
to be discharged into the furnace simultaneously, but 
onto one grate at a time. In this manner it is possi- 
ble for the gases of combustion from one grate to 
mingle with those of a hotter furnace. The products 
of combustion, having passed through the length of 
three grates, are conveyed back to the furnace to a 
point beneath the drying table, where they are utilized 
in drying the refuse that comes from the hoppers. 
Prom beneath the drying tables the gases may be dis- 
charged directly ' to a 114-foot stack or else beneath 
vertical boilers near the stack. 

The plant is to be regarded simply in the light of 
an experiment. Its primary purpose is to show that 
it is cheaper to burn light refuse than to dispose of it 
otherwise, and that a crematory can be maintained 
within the city limits without in any way becoming a 
nuisance. 



■ m 1 u 1 » 

The Current Supplement. 

The first article of the current Supplement, No. 1375, 
is a handsomely illustrated description of the New 
York Zoological Garden. Mr. John Hughes discusses 
very thoroughly the subject of the utility of alkaline 
phosphatic manure. Just now the metric system is 
very much the subject of Congressional interest. For 
that reason the report of the committee on the bill 
providing for the adoption of the metric system by 
the government of the United States should be of in- 
terest. The report will be found in the Supplement. 
Prof. Henri Moissan tells something of a new treat- 
ment of niobite and of the preparation and properties 
of cast niobium. The interesting description of elec- 
tric furnaces begun in the last issue of the Supple- 
ment is concluded. Mr. E. C. Handy explains from 
the electro-chemical standpoint the use of cadmium in 
testing storage batteries. The usual Consular Notes 
and Selected Formulae are published. 
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A NEW MEANS OF USING COMPRESSED AIR IN THE 
MANUFACTURE OF GLASSWARE. 

In the production of hollow glass vessels there have 
always been two obstacles which from time immemorial 
have very seriously hampered the glass-blower. Of 
these obstacles, the first is that the inlet opening of the 
hollow vessel can never be larger than the end of the 
blowpipe. The second is that the hollow vessel thus 
produced can never be greater than the volume of air 
which a strong man can blow through the pipe, or the 
mass of glass which he can conveniently handle. The 
first obstacle has been partially, though indifferently, 
overcome by' subsequent reheating and manipulation. 
By spurting water through his blowpipe, the glass- 
blower has succeeded in producing fairly large recep- 
tacles, for the expansive force of the steam generated 
assists the air from his lungs. But despite these in- 
genious makeshifts it has not been possible to blow a 
glass receptacle larger than a carboy having a capacity 
of 25 gallons. 

Since the glass-blower's lungs have but a limited 
power, it was but natural that inventors hit upon the 
idea of employing compressed , air. Philip Arbogast, 
of Pittsburg, as early as 1881 took out a patent for 
an invention which contemplated the use of compressed 
air and which has served as a foundation for subse- 
quent attempts. But although compressed air has been 
widely employed in the manufacture of certain articles, 
it has never supplanted the human glass blower, par- 
ticularly in the making of large receptacles. 

A German inventor, Paul T. Sievert, now comes to 
the fore with a process that bids fair to solve the 
problem of blowing large vessels and overcoming the 
difficulties which have hitherto baffled the glass manu- 
facturer. By means of this new process vessels vary- 
ing in size and shape from the tiniest watch-glass to 
the largest bath-tub can be blown with a facility which 
has never been hitherto attained. That the Sievert 
process is capable of fulfilling these claims is clearly 
shown in the sixth of our figures. All the. vessels 
pictured in the illustration were completely blown 
without any subsequent grinding or cutting. The 
time in which these receptacles were made is almost 
incredible. The production of the bath-tub was a 
matter of not more than five minutes. Several days in 
the cooling oven were, however, still required before 
the tub was "ready for use. Moreover, the process of 
making these vessels is singularly clean. No rubbish 
heap of broken glass is to be seen anywhere in the 
Sievert plant in Dresden. 

The means by which glass is blown into pots and 
tubs of any size will be best understood by reference 
to Pigs. 1, 2, 3, and 4, representing the various stages 
in the blowing process. The apparatus employed con- 
sists of a thick, perforated cast-iron plate having the 
form of the opening of the tub to be produced. On 
the raised margin of the plate a separable frame is 
placed, held in position by locking-levers, which frame 
serves the purpose of confining the outer edge of the 
glass mass within the limits of the cast-iron plate. 
The combined plate and frame are mounted on a hol- 
low shaft, journaled in suitable bearings and arranged 
to turn. By means of the hollow shaft and the per- 
forated iron plate, compressed air can be forced into 
the molten glass. Prom a ladle suspended from a 
traveling-crane a sufficient quantity of molten glass is 
poured on the iron plate. Our first figure represents 
this stage. 

The liquid glass flows over the entire plate and be- 
neath the superposed frame surrounding the plate. 
Since the metal cools more rapidly at the margin, the 
glass begins to congeal and stiffen first at its outer 
edge. When this marginal rigidity has been reached, 
the entire plate and frame is turned through a half 
circle. Pig. 2 shows the plate as it is describing its 
half turn. The glass lies on the plate in a smooth, 
glittering layer. It is still hot, but- not self-luminous; 
and for that reason its color is black in our pictures. 

The glass no longer rests on the plate, but hangs 
therefrom, supported by the chilled and now rigid 
outer edge. But the central portion being still ductile 
and plastic begins to sink. In order that the glass 
may thus fall uniformly throughout its mass, a bed- 
plate, operated by rack-and-pinion and a chain-gear, 
is brought into contact with the slowly sinking bag 
of plastic glass. Upon this bed the glass spreads and 
forms the bottom of the tub. Pig. 3 pictures this stage 
of the process. 

By allowing the bed to fall slightly the glass is 
pulled down and the walls of the tub formed. The 
glass has become cool and tough by this time. Through 
the hollow shaft and the perforated iron plate com- 
pressed air is now forced into the forming tub, the 
operator so controlling the current that the tub's walls 
can be given any inclination. When the tub has bpen 
given the desired form the air blast is cut off. 

In order to release the finished tub from the per- 
forated iron plate the parts of the superposed frame 
(now, however, located beneath the plate) are sepa- 
rated by means of the levers previously mentioned; 
the bed is allowed to descend still further; and the 



finished bath-tub, rigid, though still hot, is liberated 
from the grip of the frame and iron plate. Pig. 4 
shows the completed product. The hot glass tub is now 
hauled on a cart to a cooling oven. 

In exactly the same manner a glass receptacle of 
any size or shape can be blown. The weight of the 
plastic mass is no longer a hindrance to the glass- 
blower; it is even utilized in the production of the 
finished product. 

The Sievert process is not limited to the making of 
pots, trays, tubs, bottles, and like utensils. It seems 
destined to have no small influence on our methods of 
making plate-glass. Prom the recent articles which 
have appeared in the Scientific American, our read- 
ers will understand that the window-glass which we 
employ is rolled out and then polished. Herr Sievert, 
however, intends to dispense with all rolling machinery 
and to blow his plate very much as he blows his bath- 
tubs and pots. So far as we are at present informed 
two methods are pursued in blowing plate glass, which 
methods are respectively pictured in Pigs. 5 and 7. 

The first of these methods consists in blowing a 
cylinder (Pig. 5) after the manner previously de- 
scribed; in allowing this cylinder to cool; in cutting 
it lengthwise into two parts and severing the bottom 
from the body; and in causing these severed portions 
to flatten into plates by the application of heat. The 
second of these methods (Pig. 7) consists in blowing 
glass into the form of a huge box by means of a cubi- 
cal mold and in breaking away the five plates formed 
by the bottom and sides. Pig. 7 shows the box in pro- 
cess of formation and represents a gigantic bubble of 
glass 4 feet high and 5 feet wide, the thickness of the 
walls being somewhat more than one-tenth of an inch. 

Although the Sievert process can be followed in 
blowing all kinds of receptacles, it is found in actual 
practice in the making of small utensilsJthat the glass 
chills too quickly to be blown into shape! Another 
method has, therefore, been devised no less ingenious 
than the first. 

We all know that a drop of water that has fallen 
upon a hot object — a stove, a glowing sheet of glass — 
does not come in contact with the hot surface, for the 
reason that it is buoyed up by a cushion of vapor. Nor 
does the drop boil rapidly away. It is slowly converted 
into steam and then gradually disappears. This 
"caloric paradox," as it is sometimes . calHd by 
physicists, is profitably employed by the glass-blower; 
for, the water does not cause the glass to crack, and 
generates enough steam to assist in expanding the 
vessel at the end of the blow-pipe. Upon the same 
phenomenon Herr Sievert bases his method of forming 
small glass utensils, reversing it, however, by placing 
his hot glass on a layer of water instead of blowing 
water into his hot glass. 

In order to make a developing tray such as every 
photographer uses, very hot and therefore very liquid 
glass is poured on a sheet of wet blotting-paper. The 
glass does not touch the paper, does not even scorch it, 
but dances on the wet surface as it flows in all direc- 
tions. By means of a wet roller, such as every house- 
wife uses in flattening dough, the glowing mass is dis- 
tributed evenly in a thin layer. The plate thus formed 
is lifted with a pair of tongs, and laid on a sheet of 
wet asbestos upon which it still continues to dance. 
Upon the plastic plate a mold of the tray to be pro- 
duced is then placed. The steam generated, which is 
the cause of the restlessness of the plate, then forces 
the plastic mass up into the mold. The tray is finished. 
And thus it is possible to produce a glass vessel of any 
shape whatever. 

« H i » 

Zeppelin Ruined by His Airship. 

Count von Zeppelin, who has the distinction of hav- ■ 
ing built the largest of all airships, has been financially 
ruined by his aeronautical experiments. Unable to 
obtain means for carrying out his new projects, he is 
now breaking up the old framework of his airships in 
order to sell the aluminium of which they are composed* 
Zeppelin is sixty-seven years of age. He is something 
of a historical personage. He was military attach^ of 
the German Embassy during the civil war, and made 
several balloon ascensions from battlefields of the 
South in 1863. He was the leader of the famous cav- 
alry raid into Prance in 1870 which marked the com- 
mencement of hostilities of the great Franco-Prussian 
war. 

^ 1 » ' m 

Austria Adopts tbe Braun Wireless Telegraphy 
System. 

It is announced that Siemens & Halske, the owners 

of the Braun patents, have signed a contract with 

the Austrian government for the installation of the 

Braun system of wireless telegraphy on the Adriatic 

coast. 
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Tliat Frozen Mammoth. 

To the Editor of the Scientific American: 

I have read with great interest in your issue of 
April 12, the note on the recent discovery of the body 
of a mammoth, in cold storage, by Dr. Herz in the ice- 
bound region of Eastern Siberia. This, it seems to 
me, is more than a "Rosetta Stone" in the path of 
the geologist. It offers the strongest testimony in sup- 
port of the claim that all the glacial epochs and all 
the deluges the earth ever saw, were caused by the 
progressive and successive decline of primitive earth- 
vapors, lingering about our planet as the cloud vapors 
of the planets Jupiter and Saturn linger about those 
bodies to-day. 

Allow me to suggest to my brother geologists that 
remnants of the terrestial watery vapors may have 
revolved about the earth as a Jupiter-like, canopy, even 
down to very recent geologic times. Such vapors 
must fall chiefly in polar lands, through' the channel 
of least resistance and greatest attraction, and cer- 
tainly as vast avalanches of tellurio-cosmic snows. 
Then, too, such a canopy, or world-roof, must havfc 
tempered the climate up to the poles and thus af- 
forded pasturage to the mammoth and his congeners 
of the; Arctic world — making a greenhouse earth under 
a greenhouse roof. If this be admitted, we can place 
no limits to the magnitude and efficiency of canopy 
avalanches to desolate a world of exuberant life. It 
seems that Dr. Herz's mammoth, like many others 
found buried in glacier ice, with their food undigested 
in their stomachs, proves . that it was suddenly over- 
taken with a crushing fall of snow. In this case, with 
grass in its mouth unmasticated, it tells an unerring 
tale of death in a snowy grave. If this be conceded, 
we have what may have been an all-competent source 
of glacial snows, and we may gladly escape the un- 
philosophic alternative that the earth grew cold in 
order to get its casement of snow, while, as I see it, 
it gotits snows and greio cold. 

During the igneous age the oceans went to the skies, 
along with a measureless fund of mineral and metallic 
sublimations; and if we concede these vapors formed 
into an annular system, and returned during the ages 
in grand installments, some of them lingering even 
down to the age of man, we may explain many things 
that are dark and perplexing to-day. 

As far back as 1874 I published some of these 
thoughts in pamphlet form, and it is with the hope 
that the thinkers of this twentieth century will look 
after them that I again call up the "Canopy Theory." 

Isaac N. Vail. 

Pasadena, Cal., April 16, 1902. 



Crossing the Sahara by Balloon. 

The aeronautical problem which is just now re- 
ceiving most attention in Prance is a voyage across 
the great desert of Sahara. M. Deburaux considers it 
absolutely practicable to travel from Tunis to the 
Niger by means of the winds traveling in that region. 
He declares himself ready to make the experiment. 
Up to the present time his ambition has remained 
unrealized, for the reason that the necessary funds 
have not been forthcoming. To construct and equip 
a balloon with a carrying capacity of several passen- 
gers would entail a cost of about $160,000. For eco- 
nomical reasons the plan has been advocated of send- 
ing up an experimental balloon controlled by auto- 
matic devices. The expense involved in this under- 
taking would* be only about $4,000. 

The equilibrium of this experimental balloon is to 
be maintained by means of a steel cable weighing 
half a ton. Ballast in the shape of 5,000 pounds of 
water is carried in the tank. Automatic means are 
provided to discharge this ballast when the balloon 
falls to within 150 feet of the ground. The balloon- 
ette, which has figured so prominently in the Santos- 
Dumont airship, will be used to keep the gas bag in 
shape, in spite of the leakage of gas. Prof. Debur- 
aux believes that the nomadic tribes of the desert, 
who might pick up this balloon, would probably con- 
vey the information of their find to civilization. But 
whether the nomads of the desert are sufficiently im- 
bued with the scientific spirit, is a matter of some 
doubt. Perhaps a better plan would be to offer a re- 
ward for the return of the balloon or of some account 
of its fate. 



Several designs of hods are now made of steel, and 
they are said to be much lighter and more serviceable 
than those of wood. These are pressed out of a single 
piece of metal, which fact is said to account for their 
great durability. 



St. Louis Airship Races. 

The conditions of the races for the capital prize of 
$100,000, offered by the World's Fair management have 
been published. Tentative rules for the time of the 
races, shape of course, type of airship, and the like 
have been drawn up. It has been definitely decided 
that $200,000 shall be appropriated for the contest, to 
be divided as follows: $100,000 for a grand capital 
prize; $50,000 to be divided into a number of subsidiary 
prizes; and $50,000 devoted to the conduct of the 
competition and the payment of general expenses. 
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The Chemistry of Confectionery. 

An interesting lecture was recently delivered before 
the Society of Arts in London by Mr. William Jago 
upon "Chemistry of Confectionery." In flour confec- 
tions or cakes — not sugar confections or sweets proper 
— the principal substances used are flour, milk, eggs, 
and sugar. For confectionery the weaker and softer 
flours, containing much starch and little gluten, are 
preferable. Milk is used as a moistener instead of 
water, because of its richness, average pure new milk 
containing 4.0 per cent of fat, 3.6 per cent proteids, 
4.5 per cent sugar, 0.7 per cent ash, 8.8 per cent non- 
fatty solids, and 78.4 per cent of water. It is not only 
the fat in the milk that is of service to the confec- 
tioner, but also its proteids, which, though like the 
white of eggs have no very pronounced taste, yet con- 
fer a fullness of flavor which a simple solution of 
lactose in water would not possess. In baked goods 
the proteids of milk produce a moistness and mellow- 
ness of character, and new milk therefore gives to con- 
fectionery richness through its fat, sweetness through 
its sugar, and mellowness through its proteid. 

Next to milk, eggs are one of the most important 
moistening agents to the confectioner. In composition 
the white of eggs consists of proteids dissolved in 
water, while the yolk contains in addition to the pro- 
teid, fat and coloring matter. The white of eggs may 
be viewed as a solution of one part albumen in seven 
parts of water, while in the whole egg about two-fifths 
of the solids consist of fat and three-fifths of proteid, 
while the water of the whole egg amounts roughly to 
three-quarters of its weight. Another moistening agent 
used by confectioners is glycerin. If exposed to the 
air glycerin increases in volume through absorption of 
moisture. Chemically glycerin is a compound of car- 
bon, hydrogen, and oxygen, belonging to the alcohol 
type. When used in small quantities in cakes the re- 
sult is that drying is much retarded and the cake 
remains fresh and moist for a considerable time 
longer than would otherwise be the case. 

Many aerating agents are used 
by confectioners, the chief of them 
being ammonium-carbonate, usually 
called "ammonia," or volatile sodi- 
um bicarbonate, tartaric acid, and 
cream of tartar. The chemical ac- 
tion of these on the confectioner's 
paste is to change the sugar present 
by fermentation into alcohol and 
carbon-dioxide gas, which has the 
mechanical effect of distending and 
lightening the dough. If, for in- 
stance, ammonium carbonate be 
mixed with other constituents of a 
dough, there is very little change 
perceptible untii the dough is placed 
in the oven. With a rising tem- 
perature the liberated carbon di- 
oxide and ammonia gases distend 
the mass and so produce the desired 
lightness. Like ammonium car- 
bonate, sodium bicarbonate only 
commences to evolve gas when sub- 
jected to the heat of the oven, and 
even then it only evolves half its 
gas. When, however, it is treated 
with an acid the whole of the car- 
bon dioxide gas is evolved, and of 
all acids the most convenient for 
this purpose is tartaric acid. 
When tartaric acid and sodium 
bicarbonate are mixed with 
flour in equivalent quantities, 
the result by moistening with 
water is that the acid attacks 
the carbonate, liberating all its 
carbon dioxide and forming nor- 
mal sodium tartrate. The lat- 
ter salt is comparatively taste- 
less, and the presence of the 
quantity produced as a residue 
from the amount of acid and 
soda necessary for the aeration 
of an average dough is not suf- 
ficient to injuriously affect the 
flavor of the resultant goods. 



LONDON SMOKE DEPOSITS. 
Of late years a great deal of attention has been 
drawn to the question of London smoke, and during the 
recent great fogs in that city, a number of experiments 
were conducted by Sir William Thistleton-Dyer, which 
showed that solid matter, consisting of soot and tarry 
hydrocarbons, was deposited during the worst fogs at 
the rate of so many tons to the square mile every week. 



on the carbonate of lime of the stone of which St. 
Paul's is built. This sulphate of lime is first dissolved 
by, and then deposited from the rain water. During 
the formation of the coral-like mass, the tarry particles 
of soot are inclosed within it. In order to give an 
idea of the size of the piece, an ordinary thimble is 
shown beside it in the illustration. 




The size of the mass is shown by comparison with the thimble. 
SMOKE DEPOSIT FROM ST. PAUL'S CATHEDRAL. 

The fogs of the Thames Valley can, of course, never be 
avoided; but that particular quality of fog which takes 
its distinctive name from the great city itself could 
be prevented if its citizens were willing to use smoke- 
less coal in place of the highly bituminous coal which 
they favor at the present time. There is a society in 
London known as the Coal-Smoke Abatement Society 
that has strenuously grappled since 1898 with the prob- 
lem, and with the very best results. At a recent meet- 
ing of the Society, Prof. A. H. . Church exhibited a 
specimen of a remarkable atmospheric deposit, which 
had been taken from the cornice below the dome of 
St. Paul's Cathedral. It is believed that this speci- 
men, which is herewith illustrated, had taken about 




STREET ROLLER READY FOR TRANSPORTATION. 



The British Admiralty has 
been carrying out a series of im- 
portant armor-plate tests at the 
Whale Island butts, Portsmouth, 
for the first time with the 2- 
inch armor plates used in pro- 
tective decks, and intended to 
form the splinter screens behind 

the guns in the central battery of the new 16,500-ton 
battleships. Plates from all the armor works were 
tested. The manufacturers were not on this occasion 
called upon to submit special sample plates. The Ad- 
miralty used those plates which they had already 
bought for the splinter screens. The results were 
highly satisfactory. 




PORTABLE WELDING MACHINE, WITH ASBESTOS SCREEN FOR PROTECTING OVERHEAD WORE. 

two hundred years to form. According to the Illus- 
trated London News, to which we are indebted for our 
illustration, the mass contains one grain of carbon per 
100 grains, and about half a grain of tarry matter in 
the same weight of deposit. The chief constituent is 
gypsum or crystallized sulphate of lime, produced by 
the action of the sulphuric acid of the city atmosphere 



NOVEL USES FOR THE TROLLEY CURRENT. 

BY DAT ALLEN WILLET. 

In making repairs and building extensions to its sys- 
tem the Union Traction Company, of Philadelphia, has 
in service an interesting variety of apparatus, most of 
which is operated by the current from the trolley wire. 
The company makes use of welded track joints, and for 
making the joints they use a portable welder, which 
is mounted upon a truck especially built for the pur- 
pose. The cupola has a capacity of about 1,800 pounds 
of iron. The blower mechanism is operated by a five 
horse power motor, carried on the center of the truck, 
which also has space for fuel, tools, etc. Two men only 
are required to operate it. To avoid the danger of 
melting the overhead construction by the heat from 
the cupola, a screen of asbestos, mounted on frame- 
work, is placed below the trolley wire. 

For breaking joints and pigs of iron for the cupola 
a drop hammer has been' designed, which is also 
mounted on a special truck, but is hauled by another 
car. The hammer proper weighs 1,500 pounds and has 
a fall of 16 feet, giving it sufficient force to break the 
heaviest joint in service. The winch is operated by an 
ordinary railway motor, and the mechanism, as will be 
noted, can be readily operated by one man. For supply- 
ing illumination for repair work, Mr. H. B. Nicholls, 
the maintenance-of-way engineer, has devised among 
other appliances some portable street lamps, which 
are connected with the overhead wiring by what is 
known as the fishpole circuit. The poles sustaining the 
wiring are merely hung to the trolley wire, so that 
they can be lifted off instantly to allow a car to pass, 
then replaced without delay. The 
lamps, which are of the incandes- 
cent type, are arranged in series of 
ten each, and furnish ample illum- 
ination for the most intricate re- 
pair work. 

Another appliance which is of 
much practical value is the rail 
grinder, which is utilized for 
smoothing the welded joints. It 
consists of an emery wheel, driven 
by a two horse power motor which 
is placed on a barrow. It is car- 
ried on a motor car to the locality 
where it is to be operated, when 
a workman merely trundles the 
barrow to the joint. The motor 
is first connected to the trolley 
wire, then by a flexible shaft with 
the emery wheel, which polishes 
the joint in a few minutes. The 
current is then disconnected and 
the motor wheel backed to the car 
and taken wherever its services 
may .be needed. 

The charter of. the company re- 
quires it to keep a certain portion 
of the pavement of the streets 
traversed by its lines in good re- 
pair. For surfacing the maca- 
dam and asphalt it employs a 
15-ton road roller, which is 
transported by electric motor 
power on a flat car especially 
built for the purpose. On arriv- 
ing at the street where the work 
is to be done, a detachable in- 
clined platform is fastened to 
the end of the roller car, and 
the roller easily transferred to 
the surface. It can be loaded 
again by its own power. It is 
about the only special applica- 
tion in which steam is used in 
repair or other work by the 
company; Even in the system 
employed of greasing the curves, 
a large number of men have 
been dispensed with by the use 
of what the engineer poetically 
terms "grease chariots." These 
consist merely of small carts 
drawn by one horse, the greaser 
standing on a low rear platform. 
Each chariot is equipped with a 
broom, a crowbar for removing stones and other ob- 
stacles from the switches, a pail of grease, and swabs. 
Another valuable addition to the company's equip- 
ment is a portable sand-blast apparatus. This is also 
hauled by horse power, and consists of an air com- 
pressor driven by an electric motor which takes cur- 
rent from the trolley wire. The work of cleaning the 
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Tails and joints, where necessary, is quickly and thor- 
oughly done by the application of the sand blast. 

By drawing upon the trolley current for the variety 
-of purposes above outlined, the company, as may be 
imagined, has been able to cut down its payroll con- 
siderably, and yet keep its system 
up to a high standard of efficiency. 
Engineer Nicholls and his assist- 
ant, not satisfied with the ordi- 
nary method of track welding, are 
now experimenting with the use of 
zinc for the rail joint, and the suc- 
cess which has attended their ef- 
forts will probably result in this 
metal being substituted for pig 



both hands at the same time, pulling the clay up be- 
tween them. At this stage the article has assumed 
the form of a cylinder or wide-mouth jar, which a few 
touches at the brim will complete. To make the cyl- 
inder into a regulation jug, the upper rim is forced or 



How Jugs Are made. 

BY THOMAS C. HARRIS. 

Among the arts and crafts known 
to man there is probably none 
older than the making of pottery of 
some sort. Fragments of rude 
pottery are found among the re- 
mains of prehistoric man every- 
where and some of them appear to 
have been made by machinery, 
-other than the hands alone. 

The old-time potter's wheel, of 
the time of Moses, may still be 
found in use in some parts of the 
Southern States, notably in the 
middle counties of North Carolina. 

To any one accustomed to large 
manufactories, with special ma- 
-chines for turning out certain arti- 
•cles rapidly and cheaply, the hand-made methods of a 
hundred years ago would be curious and interesting. 

A visit to one of the backwoods "jug factories," 
where the primitive potter's wheel, run by foot power, 
is still in use, would suggest to the modern mechanic 
that the wheel of time had slipped a cog and that 
"that part of the world had gone back several centuries. 
When a boy, the writer was told that the molasses 
and vinegar jugs were made by plastering a layer of 
clay over a coil of rope which was afterward removed 
by uncoiling and withdrawing it through the mouth of 
the jug. Such a method would, of course, be impracti- 
cable. 

The jug maker at one of these rude "factories" is 
frequently a small farmer, who devotes his spare time 
to the pottery business. Using the clay from his own 
farm, he employs no help, doing everything with his 
■own hands, and cares nothing for strikes, freight rates 
or labor agitators. The product of his wheel is sold 
for so much per gallon in his immediate vicinity, or 
the country towns where he takes it for sale in his own 
■wagon. 

Under a rude shed the potter sits astride a rough 
bench while he revolves the wheel with one foot. To 
make the seat more comfortable he often uses an old 
saddle to sit upon. In front of him is a horizontal 
-wheel or disk of heavy boards, revolving in a shallow 
box of wood. The wheel is carried on the upper end 
of an upright shaft with a heavier wheel on the same 
shaft, but near the ground. The lower wheel serves 
■only to keep up a steady motion imparted to it by the 
movement or sidewise thrust of his foot on the swing- 
ing foot lever. 

The foot power is simplicity itself. The foot lever 
is a stick or' rod of wood with a pivot or peg at its 
outer end, while the end next to the operator is sus- 
pended to the bench by a piece of rope or chain. A 
short piece of wood connects the crank in the vertical 
shaft to the foot lever, and the side-way movement of 
the lever keeps the wheel in motion. 

Having previously tempered his clay from the clay 
pit, he divides it into lumps of the proper weight for 
a jug of a certain size. One of these plastic lumps is 
placed on the center of the revolv- 
ing disk and the potter proceeds 
to give it form and shape, mainly 
T)y the manipulation of his hands 
alone. It is interesting to watch 
the soft clay grow into symmetri- 
cal shape under the simple manip- 
ulations of the potter's fingers, 
sometimes assisted by some simple 
tool of wood or bone. 

The first step in shaping a jug 
is by inserting one or two fingers 
■of one hand into the center of the 
revolving lump, while the other 
hand is used to press on the out- 
side. This produces a hole in the 
clay, which may be as wide as 
necessary, by simply moving the 
fingers to one side of the center. 
The clay now assumes the shape of 
a thick ring and is made thinner 
and drawn upward to form the side 
"Walls of the jug, by simply raising 




slow; otherwise the centrifugal force would throw the 
walls outward and spoil the shape. If the jug is to 
have a handle, it is molded separately with the 
hands, bent into shape and the ends pressed into good 
contact with the moist jug. At the bottom, the jug is 
still stuck fast to the center of the 
wheel, but may be lifted off after 
drawing a fine wire under it. 

After being properly dried, our 
farmer-potter proceeds to bake his 
pottery inside a long arch of brick- 
work. This arch has a chimney at 
one end and the fuel, which is wood, 
is fed into the other. In the arch, 
or oven, at intervals, there are loose 
bricks which may be removed dur- 
ing the firing, and common salt is 
thrown through these openings to 
produce a glaze on the surface of 
the ware. Some skill or experience 
is necessary to conduct the firing 
properly, or the pottery will be 
spoiled. 

• Though often ungraceful in 
shape, this pottery is still in com- 
mon use wherever the distance 
from trade centers makes freight 
rates too dear on such bulky and 
heavy articles. 



ELECTRIC FILE DRIVES FOR BREAKING RAIL JOINTS. 

bent inward with the hands, into the form of a dome, 
while the neck and lip are shaped with one finger in- 
side the orifice and a stick on the outside. 

The revolving mass of soft material responds read- 
ily to every touch of the fingers, bending this way or 
that, but the speed of the wheel must be comparatively 




House Cleaning lor Fishes. 

In cleaning the tanks at the 
Aquarium they go about the work 
always in just the same order. In 
most cases the fishes come to be 
familiar with the process and 
govern themselves accordingly. 

According to the New York Sun, the water in the 
tank is lowered to about half its usual depth, and 
the ends and the back and the glass of the tank are 
cleaned and scrubbed. The cleaning might easily be 
made very confusing, disturbing and dangerous to 
the fishes, for fishes are very easily frightened and 
likely then to do themselves injury, if not to kill 
themselves; but any such occurrence is avoided by 
going at the work on a system to which the fishes 
speedily accommodate themselves/ 

The cleaner always begins work on one end of a 
tank and always at the same end. The fishes appear 
to know perfectly what is going on, for when the 
cleaner begins there they always go to the other end 
of the tank and stay there quietly until the first end 
is cleaned, when they shift over to that end, staying 
there while the cleaner is at work elsewhere in the 
tank. 

Next the man at the work tackles the back of the 
tank, the fishes then loafing around the front by the 
glass, and when the man gets through with the back 
and tackles the inside of the glass front of the tank, 
the fishes take possession of the back of the tank. 
The cleaner takes pains always, of course, to keep 
the long-handled brush with which he works close 
to the end or side upon which he is engaged; he 
doesn't slash around with it over into the part of the 
tank where the fishes have temporarily congregated, 
but is careful to let them realize that where they are, 
they're all right, and that nothing is going to interfere 
with them. 

In many of the tanks, so well, apparently, do they 
understand it, that the fishes are scarcely disturbed by 
this systematic cleaning work at all; whereas with the 
work done in a helter-skelter way, even seasoned 
fishes would be thrown into a state of dangerous ex- 
citement. 



PORTABLE LIGHTS FOR CONSTRUCTION AND 
REPAIR WORK. 




PORTABLE MOTOR AND EMERY WHEEL FOR SMOOTHING WELDED JOINTS. 



In the valley of Camonica, in northern Italy, elec- 
tric furnaces have been erected for the purpose of 
manufacturing pig iron under the Stassano patent. 
There are three furnaces, taking 500 horse power each, 
in each of which furnaces electrodes 
are employed, placed in the lower 
part. The ore is pulverized before 
being put in the furnaces, and a 
sample carefully inspected and 
analyzed with the object of ascer- 
taining how much carbon will be 
necessary to reduce it successfully, 
likewise the required quantity of 
fluxes. After a determination of 
the lime, carbon and silicate, the 
proper proportions are added to the 
pulverized ore, and briquettes are 
formed, to which are added from 5 
per cent to 10 per cent of coal tar. 
The furnace heat developed around 
the electric arc decomposes the 
iron ore, the oxygen with the car- 
bon uniting to form carbon-diox- 
ide. The figures given show that 
3,000 horse power hours of the cur- 
rent, costing $3.42, are required to 
make one metric ton of iron. 



332 



Scientific American 



May io, '902. 



Automobile News. 

Apart from the desirability of obviating the danger 
■which attends the use of the highly volatile petroleum 
spirit in oil engines for motor-car purposes, the ques- 
tion of the difference in cost of the heavy oils and the 
spirit is of quite sufficient importance to encourage 
inventors to persevere in the direction of producing an 
engine which can utilize ordinary lamp oils without 
causing a nuisance and without becoming clogged up 
by oleaginous deposits resulting from combustion. 
According to the Engineer, still another method is 
working at the Sheffield Technical College and else- 
where with good results. In this case a new type of 
carbureter — the Moorwood-Bennet — is used, in which 
the oil, and not the air, is heated, and the air is 
caused to percolate through the former. In this in- 
stance a residue remains in the carbureter, but is 
not allowed to enter the motor cylinder; thus the ex- 
haust is free from vapor and odor. The residue can 
be discharged at intervals. 

Automobile goggles are a hideous necessity, and are 
particularly obnoxious to women automobilists. In 
order to provide an effective guard for the eyes which 
will be somewhat more sightly than the usual contri- 
vance, various expedients have been resorted to. 
Paper fans, or screen-like masks, with designs of 
neatly-drawn heads, have been proposed by one in- 
genious artist. But the specimens which he produced, 
although greatly admired, were too artistically im- 
practical for the purpose of the chauffeuse. Ladies 
found that the faces (portraits of Bernhardt, Re jane, 
Yvette Guilbert and other celebrities) were wonder- 
fully attractive, but that they were by no means an 
adequate protection when the pace was fast and the 
dust flew up. Still another artist conceived the idea 
of using beaten silver masks representing the coun- 
tenances of Greek goddesses. Although the faces of 
Artemis and Pallas were just as pleasing to look upon 
as those of French actresses, their weight was found 
to be unbearable. A milliner now comes along with 
a "creation" which springs, not from any artistic idea, 
but from a true appreciation of what is needed. He 
— for it is a man — has invented a mica veil perfectly 
transparent and yet absolutely dust and air proof. 
The veil is tied over the hat like the ordinary gauze 
fabric, and lends itself to manipulation just as readily. 
That the veil should sparkle and shimmer fantastically 
in the sunlight is by no means an objection. 

M. Camille Jenatzy, a French automobile engineer, 
has devised a combination electric and petrol motor on 
the same vehicle. The system is economical and in- 
genious in its design. The apparatus comprises an in- 
ternal combustion petrol engine, of which the flywheel 
on the crankshaft is replaced by a dynamo which 
acts as a flywheel at the same time as it sends cur- 
rent into a storage battery. The advantage claimed 
is that the petrol motor need only be of just suf- 
ficient power to propel the vehicle on the level at 
the highest desired speed, and that the energy stored 
in the battery can be utilized in the second (electric) 
motor when additional power is required. By this 
arrangement the petrol consumption is reduced by 
about 50 per cent. The car can be started by the 
electric motor, provided that a store of energy is 
present, and when the car is started the petrol en- 
gine can be thrown into gear. M. Camille Jenatzy, on 
a racing vehicle fitted with this electric-petrol com- 
bination motor, has covered a kilometer at the rate 
of 65 miles an hour, and has also made satisfactory 
trial with a public service omnibus weighing about 
five tons. Messrs. Lohner & Co., of Vienna, are also 
building automobiles propelled with electric-petrol mo- 
tors, but which are entirely different in design from 
the Jenatzy apparatus. In the Lohner system an or- 
dinary Daimler petrol engine drives a dynamo, which 
in turn operates electric motors on the hubs of the 
two front wheels. It is claimed that this arrange- 
ment gives a higher efficiency than the usual trans- 
mission through a change-speed gear. When full 
power is not wanted for immediate use, there is an 
arrangement by which part or all of the power of the 
engine may be diverted to storing energy in accumu- 
lators. 

An exhibition is soon to be made on the Boulevard 
of this city of a new style of motor vehicle by Mr. 
C. L. Dorticus, lately perfected by him, which it is 
thought will be of special interest to automobilists, 
since it is an electric vehicle, without batteries, said 
to have a running limit of 150 miles without stop, and 
capable of being speeded anywhere from 5 to 30 miles 
an hour. This is at least three times the distance 
that any of the autocars now on the market are sup- 
posed to travel without having to stop to recharge 
batteries or replenish fuel. The inventor states that 
the operator of his machine can, after a delay of about 
ten minutes and the expenditure of a few cents at 
the most obscure country town, be ready to proceed 
another 150 miles. The new auto, it is stated, re- 
sembles a light runabout wagon in appearance, weigh- 
ing altogether less than 800 pounds. There are said 
to be no gear wheels or chains visible or concealed in 



the whole make-up, and the running is noiseless and 
easy, the vehicle being under the perfect control of 
the operator at all times. 



A NEW STEEEOPTICON LIGHT. 

The apparatus herewith illustrated is an improved 
form of a- hydrocarbon burner in combination with 
a glow mantle of the Welsbach order, for the produc- 
tion, by the use of ordinary kerosene oil, of a brilliant 
white light particularly adapted for lantern illumina- 
tion, as well as forming an artificial actinic light for 
photographic purposes. We are advised that it has 
lately been introduced by Williams, Brown & Earle, 
of Philadelphia, Pa. 

The essential feature consists in vaporizing minute 
quantities of kerosene oil in a heated state under air 
pressure, which in mixing with air burns in the form 
of a gas and renders a mantle over the burner highly 
incandescent. The complete apparatus is quite light, 
easily set up and is readily put into operation. 

The small air cylinder, L, carries at the bottom on the 
interior the kerosene oil (which should be of the best 
quality) under an air pressure of fifty pounds to the 
square inch, maintained when necessary by an at- 
tached bicycle pump, E. A small pressure gage, D, at 
the top registers the pressure. The oil is forced up 
by the air pressure through a tube extending in the 
interior to the bottom of the cylinder through a regu- 
lating valve, X, on the exterior and a very small .spring 
coiled wire pipe to the burner, and the supply there 
is regulated by another valve, F. From this valve the 
oil passes through a hot tube at P, and is admitted 
by a needle opening further along in the form of a 
vapor to the concentric Bunsen burner located just 
to the front of P (not shown), which consuming part 




IMFBOVED LANTEBN HYDBOCABBON-BUBNEB. 

of the vapor constantly keeps the tube hot; the rest 
continues to the main burner located under the mantle, 
R, at E, and burning the gas there renders the mantle 
incandescent. Y is the needier for the purpose of 
keeping the needle aperture clear. 

To start the burner it is necessary to heat for a 
few minutes the vaporizing tube, P, which is done 
by igniting a small quantity of alcohol placed in the 
supplemental cistern, J, suspended underneath the 
vaporizing tube. Small inlet air tubes are arranged 
on each side of the inlet burner tube. 

It will thus be seen that it is a very economical 
light to maintain. 



Some English Bicycle Novelties. 

The English Humber Company has brought out a 
novelty in the way of frame construction which it is 
hoped will, attract buyers during the coming summer. 
It is a cross frame with double members in lieu of 
the lower main tube. This pattern is also shown with 
a spring attachment, the steering post working up 
and down inside a coil which is said to take up any vi- 
bration, in the handle bars. 

The Enfield Cycle Company bas adopted a frame in 
which the ordinary diamond is stiffened by the use 
of extra tubes, one of which connects the bridge of 
the chain stays with the saddle pillar tube, while the 
other passes to the lower part of the head. 



Searching for Baldwin. 

A searching party is to be sent out to hunt up the 
Baldwin-Zeigler expedition. The steamer "Frithjof," 
which conveyed the Baldwin party to Franz Josef 
Land, has been chartered for the purpose. She will 
leave Tromsoe on July 1, under the command of Capt. 
Kjeldson, her former captain. From Tromsoe the 
"Frithjof" will go to Camp Zeigler, on Alger Island, 
80 degrees 24 minutes north latitude. At this camp 
Baldwin's last instructions will be secured, after which 
the auxiliary expedition will proceed northward. 



News of widespread desolation comes from Guate- 
mala; all the towns, villages and plantations of the 
rich section of the country have been destroyed by 
earthquake. The loss of life is said to have been 
slight, owing to the easy means of escape offered by 
the low houses. The earthquakes are due to the activ- 
ity of the Chingo volcano. Great damage was wrought 
in Solola, Santa Lucia, Nahuala and San Juan. 



Electrical Notes. 

At Stangf jorden, in Norway, a factory for the treat- 
ment of turf by electrical methods has been erected, 
and 400 kilowatts energy are now utilized in this 
manufacture. The process is patented by T. Jebsen, 
and is dependent upon the use of the electric current 
for heating purposes, in specially designed retoits. 
The turf is first dried, and formed into blocks by rres- 
sure, the water contents in this way being reduced to 
20 per cent. The dried blocks are then inclosed in 
the retorts, and heated to the requisite temperature 
by the internally placed resistance coils. A gas useful 
for heating and illuminating purposes is obtained, 
while a tarry liquid also distills over, which can be 
worked up for paraffine, ammonium sulphate, and 
methyl alcohol. The turf charcoal remaining in the^ 
retorts is a useful substitute for either wood charcoal 
or gas-coke. The electrical installation at Stangf jorden 
comprises five 128 horse power turbines, direct-coupled 
to five dynamos of equivalent size and capacity. The 
current from these is used for heating the retorts, while 
a separate turbine supplies the requisite mechanical 
power. The 12 retorts are designed to deal with 1,000- 
centners of air-dried turf per day. 

A curious parallelism is presented between the 
well-known Hoepfner process for the extraction of 
copper from its ores and compounds, and a method 
just patented by Paul Bergsoe of Copenhagen for the- 
electrolytic recovery of tin from scrap and waste 
alloys. The Hoepfner process, it will be recalled, 
depends upon the varying valence of copper, and 
consists in bringing a salt of copper in its higher 
state of oxidation into contact with the ore, where- 
upon copper passes into solution and the solvent is 
reduced from the cupric to the cuprous condition; 
this solution is then electrolyzed with insoluble anodes 
to deposit one-half of its metal, restoring the re- 
mainder to its original valence and reconstituting: 
the solvent. Bergsoe reacts upon tin-bearing ma- 
terials with stannic chloride, and subjects the stan- 
nous salt formed to electrolytic treatment as above, 
restoring its valence and solvent power, and recov- 
ering an amount of metal equivalent to that dissolved- 
Both methods are simple, and indeed identical in 
theory. ■ The Hoepfner process has encountered in 
practice the very serious obstacle of a low reaction 
velocity — a solvent action so slow, as to- render its 
application to the most commonly occurring ores of 
copper, the sulphides, of doubtful practicability. 
From this defect the new process is free, for the 
stannic salts are energetic solvents. The successful 
treatment of tin scrap, however, has proven in the 
past a difficult problem, not only on account of its- 
very low tin content, but because of the tendency of 
the iron to pass with the tin into solution. As ap- 
plied to this purpose, therefore, the value of the new 
process is to be demonstrated. — Electrical World. 

The conversion of the Mersey Tunnel Railroad to- 
electric traction, by the British Westinghouse Electric; 
and Manufacturing Company, Limited, is rapidly ap- 
proaching completion. This railroad, upon which at 
present steam traction is utilized, has never been a. 
paying concern and has passed through many vicissi- 
tudes. Yet the traffic over the railroad is sufficiently 
heavy to render it remunerative, and it is anticipated 
that by the utilization of the more economical electric 
system of haulage this end will be attained. The 
present steam traction, which necessitates the provision 
of an elaborate system of ventilation, is so abnormally- 
expensive that there is no possibility of any profit being 
made. The Westinghouse Company, convinced that the 
railroad would pay if electricity were adopted, ap- 
proached the directors of the company and offered to- 
effect the necessary conversion at a cost of approxi- 
mately $3,175,000. The railroad is being reconstructed 
upon the third-rail system, the current rail being laid 
in the center of the existing track. The Board of Trade, 
however, have insisted that the track rails shall not be 
utilized for the return current, as is generally the case, 
so a fourth rail is being laid outside the track. The 
necessary conversion is being carried out without inter- 
fering with the traffic, the third and fourth rails being 
laid at night, during the suspension of traffic. The 
current is being conveyed from the generating station 
to the tunnel by means of huge cables. The rolling 
stock is to be similar to that at present in use upon the 
Central London Electric Railroad. A large generating 
station is being erected at the Birkenhead terminus 
of the line. It is an imposing building of brick with 
stone facings, and is 145 feet in length by 135 feet 
in breadth and 74 feet high. It is divided into two 
departments, the generating and boiler houses, respec- 
tively. The station is now ready for the reception, 
of the generating plant and machinery, which are being 
manufactured at the Pittsburg works of the Westing- 
house Company of this country. There will be three 
generators of 600 kilowatts each, and two of 200 kilo- 
watts each, capacity, the necessary steam power being 
supplied from nine Stirling boilers. The trains will be 
run with a voltage of 550, the same as that by which, 
the electric cars in Liverpool Street are propelled. 
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TAMENESS OF WILD ANIMALS. 

BY CHARLES F. HOLDER. 

When the white man first visited some of the islands 
of the Southern Hemisphere, he found that many ani- 
mals, especially the birds, were absolutely fearless. 
Penguins, albatrosses and others paid no attention to 
the men as they walked along, and when it was de- 
sired to photograph a nest and eggs it was frequently 
necessary to push the nesting albatross from the nest, 
the bird merely pecking at the intruder. Darwin de- 
scribes doves at one island he visited as apparently 
unable to comprehend that man was an enemy. The 
birds could be shoved from the limbs before they 
moved, and even attempted to 
alight upon the heads of the 
men. In Kerguelen Land the 
tirds in some of the extensive 
rookeries refused to move as 
the men strode along, holding 
their ground and pecking so 
violently at the invaders that 
they were forced to beat a re 
treat. These birds had never 
seen a man before, and failed 
to recognize him as an enemy. 
The great auk, that was for- 
merly a fairly common bird on 
the northeast American coast, 
had so much confidence in the 
human animal that it could 
be knocked down with a club, 
and even picked up. Some 
years ago I visited a key 
on the outer' Florida reef 
where a tern was nesting, and 
found the birds remarkably 
tame, though not to the extent 
that they allowed themselves 
to be picked up, this being true 
in the case of several galli- 
nules. The terns were in such 

numbers on Bird Key that they formed a black cloud 
over it, at times distinctly visible two miles distant. 
When I landed the noise was so loud and incessant 
t"hat the human voice could scarcely be heard, even 
if words vci'e shouted. It was Babel worse confounded 
— the i. :..3ant clamor of thousands of birds; yet 
I found that absolute silence could be produced for a 
few seconds merely by shouting at the top of my 
voice, whereupon every bird apparently stopped cry- 
ing to listen; then the furious clamor would be con- 
tinued. These birds were so tame that' they flew 
so near my head that I could almost touch them, and 
the noddies on the nest sometimes refused to move, 
and even allowed me to stroke them. 

An interesting instance of the tameness of birds 
is illustrated in the accompanying photograph, which 
represents a daily scene on the shores of Avalon Bay, 
Santa Catalina Island, California. Flocks of gulls 
follow the steamers to and from the mainland daily, 
a distance of twenty-two miles, resting on. the gold ball 
at the masthead when weary. 
At Avalon a large contingent 
lives the year around except 
during the breeding season, 
when they depart to some less 
frequented shore. The birds 
are extremely tame, and it is 
one of the pastimes of tour- 
ists and visitors to feed the 
gulls which flock about them 
fighting for the food. In the 
log of one of the early expe- 
ditions up the Californian 
coast Father Torquemada men- 
tions the tameness of the 
ravens of Catalina. There was 
a cause for this; the birds were 
looked upon, with a certain 
amount of reverence by the na- 
tives, who never killed them; 
hence the cunning creatures 
took advantage of it, and liter- 
ally snatched fish from the 
hands of the women as they 
cleaned them on the sands. 
Whether the ancestors of the 
gulls of Avalon to-day were 
included among these tame 

birds, and the latter have inherited some of their fear- 
lessness, is not known, but the fact remains that they 
are remarkably tame, and some old birds permit Vin- 
cente, one of. the fishermen, to pick them up. The 
photograph shows the birds waiting for the rejecta- 
menta of the fishing haul. The fishes are cleaned 
on the beach, and every portion carried away by the 
birds, which constitute a sanitary corps of remark- 
able excellence. Nothing escapes their sharp eyes, 
and the beaches of the island are kept clean by these 
flocks of gulls. 

The sea lions, which have a rookery here, are also 
tame and equally valuable. They allow boats to ap- 



proach within a few feet of them at the rookery, 
and pose for their photographs with perfect abandon. 
In the afternoon, after the fishermen return, they come 
into the bay and carry off the fish that have sunk to 
the bottom out of the reach of the gulls. Some of 
the sea lions are so persistent that I have had one 
of this herd follow my boat and take the bait when 
six or eight feet from the boat, so deftly that it was 
not hooked. A seal would poise upright in the water 
and dash at the bait as soon as it was tossed over- 
board. One of the sea lions finally became so tame 
that it would snatch fish from the hands of a fisher- 
man who was washing them. This perhaps is due 




pany, and was only driven away when the vessel put 
into a shallow harbor. A pilotboat was once followed 
by several large whales. A yachting party known to 
the writer became becalmed in Southern Californian 
waters, and four or five large whales played about the 
vessel for hours, so near that the spray from the 
"spouting" was extremely offensive, while the trembling 
motion, the heavings and liftings as the monsters 
scraped the keel, added not a little to the discomfort, 
not to say nervousness, of the voyagers. 

In rare instances fishes appear to be without fear. 
This was particularly noticeable in the case of several 
trunk fishes which I found on the Florida reef in an 
old dead coral head of large 
size. At low tide I could reach 
from my boat nearly to the 
bottom of the head by bending 
over, and in attempting to dis- 
lodge some gorgonias which 
were clinging to the coral I 
was surprised to see several of 
the little armored fishes swim 
up to my hand and permit me 
to touch them — an act which I 
often repeated. The mullet is 
very tame. I have frequently 
stood knee-deep on the outer 
reef and had large schools all 
about me within eight or ten 
feet, and even when I moved 
along they were not alarmed. 
This sociability explains the 
possibility of taking them with 
the cast net. 
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THE TAME GULLS OF AVALON, CALIFORNIA. 

to the fact that the animals are protected; no one is 
allowed to shoot or molest them in any way. 

The lack of timidity on the part of the buffalo was 
one cause of the ease with which it was exterminated, 
the animals often standing while man approached, 
only moving off when it was too late. Many elk lose 
their lives from over-confidence in human beings. 

In Florida I found that in certain places — out-of- 
the-way keys where men were rarely seen — the crabs 
were remarkably tame. Thus on Garden and Long 
keys the spirit crab was extremely timid, the islands 
being visited every day; but on North, East or Middle 
keys, where the crabs probably never had seen a 
human being, instead of running they would stand, 
and when I lay down upon the sands it was not long 
before numbers were crawling about me, evidently 
actuated by curiosity. 

The whale is generally considered to be a very timid 
animal, but there are many instances where these 
huge creatures have apparently been without fear. 




TAME SEA LIONS AT SAN1A CATALINA. 

A veracious fisherman of the New England coast in- 
formed me that he had more than once been annoyed 
by whales, the animal insisting upon following the 
dory, rubbing against it and lifting it out of water, 
and undoubtedly would have tipped it over had not the 
plucky fisherman thrust an old scythe blade, which it 
happened he had, into its blubber, thus driving it off. 
The utter absence of fear among whales has often 
been exemplified on the Pacific coast. A large whale 
on one occasion joined a ship a few miles out from 
San Francisco and followed her nearly to South Amer- 
ica. Everything that could be done to drive it off was 
tried, without avail; the whale refused to part com- 



Ancfent Babylon. 

The members of the Baby- 
lonian expedition sent out by 
the German Oriental Society 
have, in spite of the ' heat, 
wind and dust, held out stead- 
fastly at tueir post, and have brought to light many 
valuable memorials which, with those already un- 
earthed, will some day give a faithful picture of the 
ancient metropolis, its streets, temples and palaces 
and its social, intellectual and religious life. 
Up to now four hundred inscribed clay slabs have 
been found in the center of the ruins of Babylon. 
Of only two of them are the inscriptions yet deciph- 
ered, but they are pearls of Babylonian literature. 
One tablet contains a great part of a celebrated 
Babylonian compendium which explains the Baby 
Ionian cuneiform characters. It is a very ancient 
dictionary, of great linguistic interest, and of excep- 
tional value practically. The second tablet contains 
no less than the litany which was chanted by the 
singers of the Temple of Esagila on the return of the 
god Marduk to his sanctuary. Marduk, or Mero- 
dach, was the son of Ea, and one of the twelve great 
gods of the Assyro-Babylonian Pantheon. His 
temple, Esagila, "the exalted house," became the na- 
tional sanctuary of the 
whole empire. He also had 
a sanctuary at Sippar. He is 
twice mentioned in the Book of 
Jeremiah, and in Isaiah, as 
Bel. It was the custom to 
sing the litany which has now 
been found after the periodi- 
cal procession to that grand 
pantheon which has been 
brought to light by the expedi- 
tion, and which, it is hoped, 
by the winter will be complete- 
ly excavated. 

In the meantime Herren 
Koldewey and Andrae have 
made another important dis- 
covery, a temple of Ador, or 
Nineb, the tutelar god of phy- 
sicians, hitherto quite un- 
known. 

The German Oriental So- 
ciety's account of these dis- 
coveries, which has just been 
published, also gives a minute 
description of an amulet, sup- 
posed to protect the wearer 
from the machinations of ths 
demon Labartu. Labartu was an ashen hued being 
who made people pale with terror, drank human blood, 
caused great sorrow, and was accompanied by a black 
dog. This amulet was once hung round a child's neck 
in order to drive off the demon. 



It has been decided by the directors of the Hamburg- 
American Line to increase the capital of the company 
by $4,000,000, in order to pay for steamers at present 
under construction. Of these steamers ten have a 
collective tonnage of 77,730. When completed the ves- 
sels will increase the number of Hamburg-American 
liners to 127, and the total tonnage to 630,031. 
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RECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 

SHOVEL-PLOW.— J. Michalka, Cameron, 
Texas. This invention relates to certain im- 
provements in shovel-plows by means of which 
the stock and shoe may be securely mounted 
and yet adjusted from one position to an- 
other according to the work to be performed. 

PLANTER. — J. A. Anderson, Munson, III. 
The seed-dropping device of the planter is so 
constructed that it may be reversed or set as 
many times as it is necessary in the field to 
plant from one to four kernels of corn in a 
hill without requiring the operator to dis- 
mount from the machine. The device is de- 
signed to cause no wear or strain upon the 
check-row wire, and will plant in a straight 
line crosswise of the field, as the check-row 
only operates the plunger in the shoe. 



Business and Personal Wants. 



Apparatus for Special Purposes. 

MEANS FOR COMPRESSING OR LIQUE 
FYING GASES. — B. Borland, Cambridge, 
Mass. This invention provides means for com- 
pressing and liquefying gases — such, for in- 
stance, as ammonia and carbon dioxide — for 
the purpose of obtaining such gases in their 
liquid form for any desired use. .The appar- 
atus is so constructed that it may be easily 
controlled and successfully used in large bodies 
of water — as, for example, the ocean. 



Electrical Apparatus. 

LAMP-HANGER.— H. J. Harrison, Juneau, 
Alaska Ty. This invention relates to a device 
for hanging electric lamps so that the lamps 
may be raised or lowered to any height de- 
sired. This end is attained by a certain ar- 
rangement of parts involving a roller or drum 
carrying a conductor and actuated in one di- 
rection by a spring, so as normally to wind the 
conductor on the drum, the drum being actu- 
ated manually in a contrary direction and be- 
ing arranged with the dog which will hold it 
in any position desired. 

ELECTRIC FLY-TRAP.— E. R. Greene, 
Providence, R. I. This improved electric fly- 
killer is especially designed for use in stores, 
kitchens, dining-rooms and other places. The 
insects are lured to the apparatus by suitable 
bait, whereupon an electric current is passed 
through their bodies to instantly electrocute 
them. 

PARTY-LINE TELEPHONE APPARATUS. — 
G. MOller, Nordre Frihavnsveg, 50A, Copen- 
hagen, Denmark. This apparatus provides a 
simple arrangement whereby several subscrib- 
ers are enabled to employ a single line to 
the central office, and whereby such subscribers 
may be connected either with other subscrib- 
ers on the same line or with such subscribers 
whose lines lead to the same central office. The 
present arrangement differs from similar ap- 
paratus heretofore devised in so far as every 
subscriber is enabled to communicate directly 
with the central office and in so far as the 
ordinary sub-station battery of every subscriber 
is used for the purpose of cutting out all other 
lines. 



Engineering Improvements. 

PUMP-OPERATING MECHANISM.— J. B. 
Miller, Muncie, Ind. This invention pro- 
vides a pump for air or water, in 
which a series of pistons are suc- 
cessively depressed by wheels or rollers travel- 
ing in a circle over them. The inventor in- 
forms us that the machine has been built, and 
operates eight pumps 9 inches in diameter 
and with 12-inch stroke. Four wheels are used, 
giving 250 strokes per minute, while the cen- 
tral shaft makes 8 revolutions per minute. 
This is done at an expenditure of 5 horse- 
power. 



READ THIS COLUMN CAREFULLY,— You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once »nd we will 
send you the name and address of the party desir- 
ing the information. In every case it is neces- 
sary to give tlie number of the inquiry. 
MUNN & CO. 



Marine Ironworks. Chicago. Catalogue free. 

Inquiry No. 2513.— For parties to manufacture 
rubber rings. 

Motor Vehicles. Duryea Power Co., Reading, Pa. 

For manufacturers of spring 



Inquiry No. 2514 

motors. 



Indianapolis. Samples free. 
-For parties to make a 6 h. p. 



"U.S." Metal Polish. 

Inquiry No. 3515. 

compressed air engine. 

WATER WHEELS. Alcott & Co.. Mt. Holly, N. J. 

Inquiry No. 2 5 Hi.— For makers of worm well 
augers which bore by band or machinery. 

Manufacturers' agent ; accounts wanted. S. Duncan, 
Dallas, Texas. 

Inquiry No. 25 17, —For makers of razor and spec- 
tacle cases. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 2-"518«— For the makers of a machine 
for t wistiug wire around paper twine. 

Sheet metal, any kind, cut, formed, any shape. Prompt 
work. Metal Stamping Co. Niagara Falls, N. Y. 

Inquiry No. 2519.— For the makers of the Chale- 
fow's condensed milk can opener. 

Are you looking for anything in bent woodwork ? 
Write Tucker Bicycle Woodwork Co.. Urbana, Ohio. 

Inquiry No. 2520.— For makers of small acetylene 
lamps. 

For inventors and patentees soft, smooth iron cast- 
ings. Address Atlantic Foundry, Phillipsburg. N. J. 

Inquiiv No. 2521.— For dealers in pointed steel 
wire }& inch diameter and 6 inches long. 

Gear Cutting of every description accurately done. 
The Garvin Machine Co., 149 Varick, cor. Spring Sts., N.Y. 

Inquiry No. 2522.— For makers of small draw 
fans. 

For Sale.— U. S. 1902 latest beautiful patent on bi- 
cycle. For particulars address Tarzian Brothers, Pater- 
son. N. J. 

Inquiry No. 2523.— For makers of pure copper 
hard rolled, one foot wide. 

We design and build special and automatic machinery 
for all purposes. The Amstutz-Osborn Company, Cleve- 
land, Ohio. 

-For an oil burner for station- 



miscellaneous Inventions. 

NON-REFILLABLE BOTTLE.— P. Klein 
New York, N. Y. The purpose of the invention 
is to provide a novel construction Of cap or 
outlet section for tha bottle, whereby, after the 
bottle has been emptied of its contents, it can- 
not be refilled and again presented as an orig- 
inal package. The neck is formed in a series 
of connected members at angles to each other, 
the mouth or outlet member extending across 
the face of one of the intermediate members, ap- 
proximating in shape that of a figure 4. 

NON-REFILLABLE BOTTLE.— J. Y. Pay- 
ton, Waldron, Ark. A novel construction is pro- 
vided by which the contents of the bottle may 
be dispensed as desired, but which will pre- 
vent refilling. The bottle has its neck provided 
with a bottom wall having a filling-port, and is 
provided alongside the neck with a tubular 
portion communicating at its lower end with 
the neck and affording an outlet or discharge 
port. A rotatable dispensing device is situ- 
ated in the neck above the bottom wall 
and has a slot or opening which may be ad- 
justed to successively register with the inlet 
and outlet ports. 

HAIR-FASTENER. — A. G. Smith, Cheyenne, 
Wyo. The hairpin is provided with means for 
fastening it securely in the hair, thus prevent- 
ing the loss of the pin. A bolt in the curved 
head of the hairpin is adapted to pass through 
the hair at the upper end of the prongs, there- 
by securing the hair-fastener in position. 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee title of 
the invention, and date of this paper. 



Inquiry lVn. 2534. 

ary boilers or furnaces. 

Manufacturers of patent articles, dies, stam ping 
tools, light machinery. Quadriga Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 

Inquiry No. 2525.— For the address of the Avery 
Thrashing Machine Manufacturing Company. 

Patents developed and manufactured, dies, special 
tools, metal stamping and screw machine work. Metal 
Novelty Works Co., 43-47 S. Canal St , Chicago. 

Inquiry No. 2326.— For makers of fruit-drying 
and oil-extracting machines. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 2527.— For a small dynamo for ex- 
perimental work. 

Ideas Developed.— Designing, draughting machine 
work for inventors and others. Charles E. Hadley, 584 
Hudson Street, New York. 

Inquiry No. 2528.— For machinery for making all 
kinds of wire goods. 

High-class machinist and toolraaker desires model or 
experimental work, or will invent anything for you. 
W. Custafson, 220 Atlantic Ave.. Brooklyn, New York. 

Inquiry No. 2529. — For makers of bali-bearing 
castors. 

Wanted.— A thorough, reliable and practical auto- 
mobile man, one that understands the manufacture of 
automobiles in every detail. State age and experience 
" Ked Cross," Box 773, New York. 

Inquiry No. 2530.— For makers of pearl button- 
making machinery. 

Manufacturers of slot machines, vending of every 
description, bar supplies and novelties, feud illustra- 
tion with lowest cash price, f. o. b. New York. Large 
quantities. J. Landes, 108 Pitt Str., Sydney, Australia. 

Inquiry No. 2531. — For a mechanical device for 
generating power by a weight, like that of a clock. 

Any one interested in loc.-iting advantageous manu- 
facturing plants address L. C. Koot, Stum ford, Conn. 

Inquiry No. 2532. — For makers of the hydraulic 
jack U. S. patent No 201,114 of March 12, 1878. One with 
the pump and release within the base. 

Inquiry No. 2533*- For makers of thesmall "snap 
fasteners " used on gloves etc. 

Inquiry ,\o. 253'! .- For denlers in the threads and 
machinery for making shoe laces. 

Inquiry No. 2535.— For makers of paper boxes. 

Inquiry No. 2536. — For parties to make a shield 
of hard pasteboard 10 x 16 inches in size. 

Inquiry No. 2537.— For parties to make a paste- 
board puzzle of intricate design i inches long by 4 x 1. 

Inquiry No. 253*" 1 .— For dealers in metal special- 
ties, novelties and articles of merit. 

Inquiry No. 2539.— For makers of sash bars for 
greenhouses. 

Inquiry No. 2540.— For parties to engrave or etch 
on glass compass dials of special dimensions. 

Inquiry No. 2-VI1 —For maUers of iurn stiles 
which register the number of people passing through 
them. 

Inquiry JVo. 2542.— For dealers in invisible ink. 

Inquiry No. 2543. —For a dynamo for running 
electric fans. 



Inquiry No. 2552.— For machinery for making 
oval wooden butter dishes. 

Inquiry PVo. 2553.— For makers of clothespin- 
making machinery. 

Inquiry No. 2554.— For manufacturers of cast 
iron water mains. 

Inquiry No. 2555.— For manufacturers of pearl, 
rubber or com position buttons. 

Inquiry No. 2556.— For the makers of a machine 
for separating mineral substances, acting upon the 
principle of the *' Cyclone." 

Inquiry No. 2557.— For dealers in milking ma- 
chines. 

Inquiry No. 2558.— For makers of small camphor 
distilleries. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

April 29, 1902, 

AND EACH BEARING THAT DATE. 

(.See note at end of list about copies of these patents. 



Inquiry No. 

wax matches. 



'.2544.— For machinery for making: 



Inquiry No. 2545.— For parties to bui'd a motor 
bicycle for experimental work. 



-For machines for making 
For the address of the Marilla 



Inquiry No. 2546. 

paper and wood pulp. 

Inquiry No. 2547.- 

Incubator Company. 

Inquiry No. 2548. — For twine-making machinery. 

Inquiry No. 254!!.— For a mBchine for affixing 
stamps on letters and circulars. 

Inquiry No. 2550.— For a spring motor for run- 
ning shelves inide a showcase. 

Inquiry No. 2551.— For a kerosene oil burner to 
generate 400 deg. of heat within four hours from time 
I of lighting. 



Abdominal bandage, E. L. Abbott 

Acid, apparatus for the manufacture of 

concentrated sulfuric, W. R. Quinan. 

Acid, making hydrochloric, E. Hart 

Adjustable wrench, F. W. Brown 

Advertisement displaying apparatus, R. J. 

Wood 

Advertising and selling machine, A. C. 

Guernsey 

Aeroplane, S. J. Coyne 

Alarm. See Burglar-alarm. 
Alkaline cyan ids, making, J. D. Darling... 

608,462, 
Aloin derivative and making same, E. Seel. 

Animal trap, M. Laramie 

Arc light hanger board, Buck & Stippy.... 

Ash or refuse can, T. Hill 602,406, 

Ash pan drop bottom, J. A. Kremser 

Auger, J. J. Bundy 

Automobile, G. P. Dorris 

Automobile, Simpson & Palmer 

Axle gage, J. A. Reynolds 

Axle skein, H. Fowler 

Baking powder, J. A. Just, reissue 

Bale tie machine, R. J. Eis 

Baling cotton, E. Reagan 

Balls, making hollow, A. Johnston 

Barrels, etc., lining for, F. L. Blanchard.. 

Bearing, ball, C. E. Roberts 

Bearing, hub and axle, A. J. Theiring 

Bearing, roller, F. & R. Heinzelman 

Bedsteads, folding footboard for iron, L. O. 

Brekke 

Beer storing apparatus, C. Spindler 

Bell, bicycle, N. N. Hill 608,050, 

Bicycle lock, W. Klees 

Bicycle wheel hub, L. C. Hanna 

Binder lock, loose leaf, F. K. Krag 

Boiler, E. F. Edgar 

Boiler flue, detachable, J. F. Drake 

Boiler furnace, smokeless, Loeb & Hagge . . 

Bolster, T. M. Gallagher 

Book, T. E. Wiederseim, Jr.... 

Bookbinding, W. Folz 

Bottle closure, J. Dakers 

Bottle filling machine, Strebel & Williams. . 

Bottle, non-refillable, P. H. Coyne 

Bottle, non-refillable and lock seal, W. T. 

Kosinski 

Box assembling machine, H. Erickson. . . . : . 
Brace blank and chafe iron holder, A. P. 

Smith, Jr ; 

Bracket, W. K. Henry 

Braid, tubular, J. A. Groebli 

Brake beam, J. A. Lament 

Brake beam, A. B. Bellows 

Bread cutter, A. Filter 

Brick cleaning machine, L. H. Brownsell.. 
Bricks, tile, etc., machine for forming, W. 

R. Wakefield 

Bridle, J. Selkirk 

Brooch, C. S. Dunningham 

Brush block boring and bristle setting ma- 
chine, C. E. Flemming 

Brushes, centrifugal bristle expelling ma- 
chine for, G. A. Vickery 

Burglar alarm, detonating, W. H. Reiff... 
Burner. See Gas Burner. 

Cable grip, Metcalfe & Bell...} 

Camera, E. R. Bullard 

Camera negative plate holder, K. Nelson... 

Camera, photographic, F. A. Brownell 

Camphor, producing, N. Thurlow 

Can, E. A. Nugent 

Can capping and compressing machine, H. 

L. Guenther 

Can filling machine, L. S. Fleckenstein. . . . 
Candlesticks, etc., coupling for, C. R. Ga- 
briel 

Car body bolster, railway, T. M. Gallagher 

Car bolster, railway, C. Vanderbilt 

Car brake, A. Balon 

Car coupling, D. L. Bock 

Car coupling, R. H. Rutherford 

Car coupling, H. T. Krakau 

Car coupling, automatic, J. Darling 

Car door mechanism, A. B. Bellows 

Car fender, M. F. Field 

Car fender, C. P. Hulst 

Car, motor, H. Austin 

Car replacer, A. J. Michel 

Car station annunciator, railway, G. Hall.. 
Car transport, marine railway, W. W. 

Smith 

Car window, A. Moffitt 

Cars, adjustable roof or cover for tram, F. 

Kennington . 

Carbureter, G. W. Honts 

Carpet cleaning rack, F. V. Johnson 

Carpet rag looper, T. A. Clark 

Carpet stretcher, A. H. Davis 

Carpets, apparatus for the manufacture of 

knot-stitch, F. Boyer 

Carriage or wagon spring, J. Williams 

Carrier and drier, L. L. Kelsey 

Cartridge, C. A. Bailey 

Carving or copying machine, J. Gates...... 

Cash register, Knehans & Puschel 

Cash register, T. Carney 

Caster, furniture, J. W. Kennedy 

Casting flask, C. A. Palmer 

Casting machine, H. L. Bock 

Casting machine, C. H. Veeder 

698,500, 698,501, 
Casting solid or hollow circular bodies, S. 

Miehailoff 

Castings, forming, C. H. Veeder 

Castings, preparing sand molds for steel, H. 

B. Atha 

Cementing machine, G. Julian 

Centering machine, L. E. Whiton 

Centrifugal machine, O. Ohlsson 

Chain wheel, F. L. Morse 

Chain wrench, G. Amborn, Jr 

Chain wrench, G. W. Bufford 

Cheese press, 31. McKinnon 

Chuck, nipple, W. G. Leas 

Churn, rotary, W. D. Carson 

Cigar bunch wrapping machine, F. L. Her- 

rington 

Clevis for plows, etc., E. Hall 

Clock, electric, E. Meyer 

Cloth cutting machine, F. Dodge 

Cloth folding and rolling machine, I. Cohen 
Cloth, leather, etc., means for cutting, Mus- 

grave & Barnes 

Clothes line fastener, J. D. Muller 

Clothes line reel, I. I. Edgerly 

Clutch, pneumatic hammer, A. O. Murnhy.. 
Coffee torrefying apparatus, V. C. Burel, 

et al 

Collapsible box, A. SilMger 

Collar fastener, G. H. Wilson 

Comb. See Currycomb. , 
Combustion producing apparatus, L. D. 
West 



698.426 

699,011 
698,704 
699,072 



698,702 
698,«S4 



698,466 
698,746 
698,973 
698,792 
698,407 
608,971 
698,444 
698,909 
699,028 
608,554 
698,925 
11,981 
698,695 
699,115 
698,707 
698,790 
698,557 
698,585 
698,944 

698,626 
698,869 
698,951 
698,714 
698,941 
698,969 
698,825 
698,471 
698,977 
698,928 
698,603 
608,921 
698,907 
698,871 
698,906 

608,716 
698,482 

698,751 
698,945 
698,490 
698,524 
698,788 
698,916 
698,627 

698,599 
698,747 
698,824 



698,878 
699,116 

698,842 
698,628 
698,731 
698,901 
698,761 
699,002 

698,701 
698,919 

698,831 
698,929 
698,876 
698,784 
698,433 
698,740 
698,970 
609,082 
608,780 
608,915 
608,054 
698,890 
698,986 
698,491 

698,573 



698,518 
698,953 
698,508 
698,8"15 
699,105 

698,899 
698,611 
699,109 
699,061 
698,832 
698,967 
699,100 
698,963 
699,006 
699,434 

698,596 

698,531 
698,593 

698,889 
698,902 
608,608 
600,003 
698,991 
698,779 
698,794 
698,728 
698,718 
699,101 

698,835 
608,937 
608,985 
698,908 
698,458 

698,994 
698,992 
698,477 
698,538 

698,445 
698,568 
699,050 



698,007 



Concentrator, M. D. Rochford 

Conduit, C. D. Budd 

Confectionery cutter, M. A. Smith 

Controller, G. J. Klein 

Conveyer, G. W. Cross 

Cooking crane, T. J. Baskett 

Cooking vessel ventilator, A. D. Bentley... 

Cooling tub, H. T. Myers 

Copper from water, precipitating, A. J. 

Polmeteer 

Core making machine, Thomas & Clare 

Core making machine, Wadsworth & Sher- 
win 

Corn or grain dump and elevator, Mabus & 
Hay 

Cotton picker for forming mattress bats, J. 
W. Morgan 

Crate, animal, H. N. Backus 

Crate, collapsible, H. D. Bokop 

Crate, egg, H. J. Hagestad 

Crate fastener, C. W. Hillenbrand 

Crate, foldirg, R. B. Chritton 

Creaming can, F. J. Sleezer 

Crusher, A. G. Morris 

Cultivator, W. G. Scott 

Cultivator, O. R. Baldwin 

Cultivator, W. C. Evants 

Cultivator, J. A. McClung 

Cultivator and weed cutter, J. H. Thomp- 
son 

Cultivator arch, adjustable, C. Christensen. 

Curler, hair, H. E. M. & D. J. L. Steiner . . 

Current meter, alternating, T. Duncan 
698,654, 698,665, 698,666, 698,670 to 
698,672, 

Current meter, direct, T. Duncan 

Curreut regulator, alternating, T. E. Adams 

Currycomb, C. E. Hershberger 

Curtain and drapery bracket, D. & W. H. 
McCarthy 

Curtain bracket, E. L. Burns 

Csuhion, water bag, and fountain syringe, 
combined, J. P. Sehan 

Cyanids, making, J. D.. Darling 

Damper, E. M. McCleary 

Damper operating mechanism, E. R. Ca- 
hoone 

Dental articulator, M. M. Kerr 

Dental instrument, J. W. McConnell 

Detector bar clip and stop, J. Chalmers, Jr. 

Display of goods, utensil for, C. N. Heinz.. 

Distilling apparatus, E. Jester 

Distilling apparatus, water, E. E. Murphy. 

Door, automatically operating, J. H. Whita- 
ker 

Door closing and holding device, J. L. Hamel 

Door, sliding, G. B. Pickop 

Door spring, adjustable, M. Schwartz 

Doubling apparatus, C. W. Bray 

Dough manipulating and loaf forming ma- 
chine, Chase & Rickey 

Dough kneader and mixer, H. A. Due, Jr... 

Draft equalizer, W. S. Emert 

Draft equalizer, T. F. & J. J. Folk 

Draft rigging, B. Patterson 

Drapery frame clamp, J. J. Park 

Drier, F. E. Allen 

Drier, E. Storch 

Drying apparatus, H. Diedrich 

Drill reciprocating key seating attachment, 
E. W. Kelley 

Drilling machine, D. Warner 

Dumping device, B. F. Thomas 

Duplicator, S. Case 

Dust pan, W. L. Harris 

Dust pan, broom, and dust brush holder, J. 
M. Miller 

Duster, feather, Warren & Ackerman 

Dye and making same, green sulfur, C. Ris 

Egg case, H . lOriekson 

Elastic fabric and making same, woven, A. 
M. Ziegler 

Electric alarm and fastening device, H. G. 
Carleton 

Electric conductors with or, without guard 
wires, automatic device for the safe 
operation of, Schultz & Sintas y Orfila. 

Electric meter, T. Duncan 698,637 to 

698,648 to 698,652, 698,662, 698,663 

698,667 to 698,669, 698,673, 698,675 to 

698,078, 

Elevator, A. B. Roney 

Elevator, J. Rice 

Elevator controller, F. K. Fassett 

Embroidery hoop holder, M. F. Smith 

End gate and shoveling board, wagon, D. K. 
Wier 

Engine. See Pressure engine. 

Engine igniter, explosive, J. V. Rice, Jr... 

Entrails, machine for lacerating or slitting, 
Kohlhepp & Francis 

Envelop, J. G. Bankert 

Envelop, document, J. G. Wallace 

Evaporating apparatus, O. M. Nilson 

Eyeglass polisher, H. C. Pigneron 

Eyeglasses, W. N. Blanchard 

Eyelet, H. G. Weibezahl 

Farm gate, M. H. Larimore 

Fastening device, A. L. Drake 

Fastening device, C. E. Smith 

Fence, barbed wire, J. H. Bain 

Fence machine, wire, Mills vt Lamb 

Fence post, Thornburg & Danser 

File for bills, etc., F. K. Krag 

File index, W. E. Ball 

Filter press, J. Wilson 

Fire door, automatic self closing, G. M. Mc- 
Clain 

Fire hose shut off, J. H. Towers 

Fire screen gate, J. W. McLean 

Fire shutter, P. Ebner 

Fireproof door, etc., automatic, C. A. Bar- 
ber 

Fishing, floating seine net or weir for, J. S. 
Dill 

Flooring for buildings, O. W. Norcross 

698,542, 

Floors, etc., scraper for, C. Ouellette 

Fly screen, A. L. Stokesberry 

Folding device, E. J. Schuheman 

Fruit box or basket, G. H. Williams 

Fuel, artificial, W. R. Peakes 

Furnace ash remover, boiler, D. Campbell. . 

Furnace blast device, C. P. Larsen 

Furnace charging apparatus, S. S. Wales... 

Furnace filling apparatus,- blast, J. Kennedy 

Furnace for heating or smelting metals, H. 
H. Hewitt 

Furnaces, operating blast, J. Kennedy 

Fuse box, safety, J. T. Watson 

Gage. See Axle gage. 

Garment fastening, E. Bohn 

Garment hanger, M. J. Cook.... 

Garment stretcher, C. A. M. Anderson 

Garment turning apparatus, W. G. Jarvis.. 

Garnet cylinder, H. J. Tate 

Gas burner, heating, E. S. Clark 

Gas burner, incandescent, J. W. Blakey . . . . 

Gas burning heater, A. W. Kent 

Gas generator, acetylene, M. D. Compton... 

Gas , generator, acteylene, Merrill & Hick- 
man 

Gas generator, acetylene, T. H. Lewis 

Gas generator, acetylene, O. Falk nwalde... 

Gas lighter, E. D. Anderson 

Gas saving appliance, S. J. Jeha 

Gate, E. Phillip.3 , 

Gear braking device, compensating, A. 
Herschmann 

Gear molding apparatus, J. Anderson 

Glass, etc., apparatus for the manufacture 
of, J. Luhne 

Glass blowing machine, H. J. Colburn 

Glass blowing machine, L. H. Colburn 

Glass, ' etc., electric furnace for making, J. 
Luhne 

Glass making furnace, E. Gobbe 

Glass, manufacturing, A. Voelker 

Glassware, manufacturing hollow, J. I. 
Arbogast, et al 

Gluing machine, J. Brown 

Gluten, manufacturing, L. A. Mor^ 1 

Golf ball, E. Kempshall 698,512 to 

699,090, 

Golf balls, manufacturing, E. Kempshall 

699,087, 

Grader, road, B. Strome 

Grain carrier, R. H. pverly 

Grapple, .T. W. Nnrris 

Grate, E. R. Cahoone 

Grate front and stove, combined, C. F. Wil- 
son 

(Continued on page SS6) 



698,737 
698,902 
698.S67 
698,841 
698,822 
699,066 
699,068 
698,725 

699,009 
698,758 

698,767 

698,528 

698,535 
698,782 
(i98,4V,5 
698,935 
699,107 
690.078 
698,569 
698,990 
698,563 
698,783 
698,913 
698,996 

698,586 
699,077 
698,578 



698,074 
698,653 
699,055 
698,946 

698,846 
698,795 

698,861 
698,463 
698,995 

698,808 
608,964 
608,007 
698,451 
608,043 
608,058 
608,724 

698,885 
698,939 
698,852 
608,744 
698,438 

698,814 
698,911 
698,826 
698,920 
698,551 
699,007 
608,617 
699,118 
698,635 

698,700 
699,122 
699,039 
699,075 
698,834 

698,987 
698,880 
698,555 
698,481 

698,777 

698,813 



699,025 
698,646 



698,003 

698,738 
698,857 
698,827 
698,572 

698,604 

699,014 

698,523 
698,622 
698,000 
608,733 
698,853 
C00.070 
698,770 
698,717 
698,470 
698,571 
699,1162 
698,533 
698,759 
698,968 
698,621 
699,052 

608,540 
608,874 
608,848 
608,475 

698,785 

699,084 

698,543 
698,849 
698,750 
698,502 
698,776 
698,850 
698,449 
698,525 
698,768 
698,839 

698,405 
698,840 
699,045 

699,071 
699,0811 
698,887 
698,956 
698,872 
698,455 
698,4:S2 
698,5 9 
698,63;! 

698,722 
698,07 5 
699,106 
698.427 
698.507 
698,851 

698,491 
698,618 

698.0f0 
698,817 
698,818 

698,081 
698,932 
698,766 

699,058 
698,791 
698,534 
698,515 
699,093 

699,088 
698,581 
698,546 
698,544 
698,630 

699,123 
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Fore RJver Ship ©ci\d 



Engine Co. 



Quincy, Me^ss, 



Treasurer's Office, 156 Federal Street, Boston, Ma^ss. 

incorporated Under the laws of new jersey. 
...DIRECTORS... 



THOMAS A. WATSON, President. 

D. H. ANDREWS, President Boston Bridge Works. 

CHARLES S. DENNIS, President Dennis & Lovejoy Wharf and Warehouse Co. 
JAMES B. DILL, Attorney-at-Law, Author of " Dill on New Jersey Corporations. " 



GEORGE W. DAVENPORT, 
FRANK 0. WELLINGTON, 
HOWARD P. ELWELL, 
WILLIAM C. HABBERLEY, 



Secretary and Treasurer. 

- General Manager. 
General Superintendent. 

- Auditor. 



The Company offers for public subscription 10,000 Shares of Preferred 

Stock on the following terms : Preferred Stock at $100 per share, and of the io.ooo 
shares of common stock now in treasury one share will be given as a bonus with 
every two shares of preferred. 

In case of subscription for one share only of preferred stock at $100 per share, 
a share of common stock will be reserved for 90 days and issued as a bonus if a 
second share of preferred stock is subscribed for within that time. 

The right is reserved to withdraw or reduce the bonus of common 
stock without notice. 

The founders of the business have personally invested over one million dollars 
in cash in the stock of the Fore River Ship and Engine Co. before the present 
offering of stock to the public is made. 

CAPITALIZATION. 

Fore River Ship and Engine Co. is capitalized as follows : 

Preferred Stock, - 20,000 Shares, - $2,000,000. 
Common Stock, - 20,000 Shares, - $2,000,000. 

Par Value of Shares, $100, full paid and non-assessable. 

There Is No Bonded Indebtedness 

The preferred stock has a non-cumulative first preference upon the net profits 
of the Company up to 7 per cent, per annum. In case of liquidation or dissolution 
of the Company, and distribution of its assets, the Charter provides that $125 per 
share must be paid to preferred stockholders before anything is paid to holders 
of the common stock. 

The Charter further provides that one-half of all net profits in excess of 7 per 
cent, on the preferred stock shall be held as a sinking fund which on reaching 
$100,000 must be applied to redeeming the preferred stock at $125 per share, or at 
a lower price if so offered by holders to the Company, to such amount as such sum 
will redeem. For example : when there is $200,000 of net profits over and above 
the dividend on the preferred stock, $100,000 is applicable to a dividend on the com- 
mon and $100, oco must be applied to redemption of a portion of the preferred stock. 

Of the above $4,000,000 total stock authorized, there is now in the treasury of 
the Company $1,000,000 preferred and $1,000,000 common. 

Prior to the incorporation of this Company in February, 1901, the business 
had been conducted for seventeen years by Messrs. T. A. Watson and F. O. Well- 
ington as a co-partnership. During the last two years and since the incorporation 
of the Company, the sum of $1,500,000 cash has been expended on the plant. 

There is at present outstanding $1,000,000 of preferred stock and $1,000,000 of 
common stock issued against a plant which has cost $1,500,000 cash; and »the 
stock now to be sold provides cash for additions to plant and working capital to 
the amount of $1,000,000. 

The provisions of the Charter guarding the investor in this preferred stock 
are exceedingly strong, being drawn with great care by the highest legal talent. 
It has a preference not only on the net profits up to 7 per cent., but also upon the 
assets of the Company in case of distribution. 



EARNINGS. 



The earnings of the Company for five months to January 1, 1902, were 
$101,574.36 in accordauce with the certificate of the Eastern Audit Company. 

The entire $2,000,000 preferred stock requires but $140,000 for its 7 per cent, 
dividends. The Company earned, at the rate of over $100,000 in excess of the 
amount required to pay the dividend on the entire $2,000,000 preferred stock, this 
while construction of the works was under way. 

By the operation of the sinking fund the earnings applicable to the common 
stock will naturally increase, and with the Company earning from $400,000 to 
$500,000 per annum in the future, which is quite possible with the yard filled with 
work, it will be seen that owing to the small capitalization the common stock is 
likely to earn very large dividends in the future. 

By the provision that a sum equal to any dividends on the common stock must 
be used to retire preferred stock, it is probable that the preferred stock will rapidly 
decrease. As it decreases the common stock will command more of the net earn- 
ings of the Company on the small capitalization of $2,000,000. 



DIVIDENDS. 

t 

By the terms of the Charter, semi-annual dividends on the preferred stock are 
payable on the second Mondays in January and July, out of the earnings of the 
Company. 

In accordance with this provision a dividend on the preferred stock of 3^ per 
cent, will be paid on July 14th, 1902, out of accrued earnings. 

Description of Property \ Contracts 

Below is a brief description of the Company's plant, and business and con- 
tracts in hand : 

REAL ESTATE. 

78 Acres of Land, Bounded by \% Miles of Water Front 

The buildings enumerated here are only the larger buildings comprising the 
Company's plant. In addition to these there is a large office building and some 
fifteen other buildings which it is unnecessary to mention in detail. Outside of 
the plant proper the Company owns a number of dwelling houses and other real 
estate in Quincy, which produces a substantial income, and this outside real estate 
is conservatively held as being worth $100,000. 

BUILDINGS. 



Forge 


107x200 


21,400 sq 


ft. 


Woodwork Shop and 






Annealing Plant 


(40x40) 2; 43 x 5 6 


5,608 


* 


Mold l,oft 


(304x72) 3 


floors 


43.776 sq. ft 


Carpenter Shop 


(105x72) 2 floors 


15,120 


' 


Ship Tool Shop 


390x143 


" 


55»77o " 


Store House 


(165x72) 2 " 


32,760 


* 


Machine Shop 


400x118 






Pattern Storage 


(105x72) 2 " 


15,120 


* 


Gallery 


(400x28) 






Power House 


162x65 


10,530 


' 


Basement 


(288x23) 




76,224 " 


Coal Pockets 


65x48 


3^20 


* 


Ship House 


490x325 




159.250 " 








t 


Ship Carpenter Shop 50x50 




2,500 " 




103,658 






























337,52o " 




Total area under roof 


(nearly 


elevt 


n acres) - 441 


,178 square 


feet. 





The forge in the above list is one of the three large forging plants in this 
country and Fore River is the only shipyard having a forge capable of the largest 
work in ship-building. This forge is also kept busy on miscellaneous outside work. 

Work ii\ Progress ii\ Fore River Ya»rd 

APRIL f, f902, 

BATTLESHIP— New Jersey. 15,000 tons. 

BATTLESHIP— Rhode Island. 15,000 tons. 
CRUISER— Des Moines. 

TORPEDO BOAT DESTROYER— Lawrence. 

TORPEDO BOAT DESTROYER— Macdonough. 
SEVEN MASTED STEEL SCHOONER (11,000 tons displacement). 

(The largest sailing vessel in the world.) 

FORGINGS for Steamships now being built in other yards. 

STEEL BRIDGE, 800 feet long, over Weymouth, Fore River. 

SEVENTY-FIVE SETS FORGINGS for rapid fire guns. 
MISCELLANEOUS STRUCTURAL WORK. 

The above, with other work in hand, will bring the total amount of contracts 
up to $8,907,000. 

In addition to the above contracts in hand, the Company has tenders under 
consideration for additional work aggregating several million dollars. 

Upon application to the Boston office of the Company, a copy of the Charter 
of the Company, and an illustrated description of the plant will be sent by mail. 
Commercial Agency and Bank references. Copies of reports made on the property 
by several eminent engineers and naval experts may be seen on application. 

Subscriptions may be made by letter directed to the Fore River Ship and 
Engine Co., 156 Federal Street, Boston, Mass., or Federal Trust Co., Boston, Mass. 
Remittances may be made by check, registered letter or money order payable either 
to Fore River Ship and Engine Co., or Federal Trust Co. of Boston. 
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Fitzsimmons 
Will Teach 

YOU to be 

Healthy 
and Strong 



Perfect health casts out disease, 
and perfect health is a thing that I 
can give you. 

Intelligent physical culture, such 
as I am teaching, will give you 
healthy circulation, steady nerves, 
firm muscles and a clear brain. I 
can make you healthy, quick, sup- 
ple and muscular. My own unsur- 
passed physical condition is entire- 
ly due to my own system of train- 
ing. What I have done for myself 
I can do for you. 

I worked out the system myself, 
and have been practicing it and 
teaching it to others for years. 
However run down, ill or weak you 
may be, I can build you up. Mine is 

The Best and Most Intelli- 
gent System of Physical 
Culture in the World 

I can teach it to YOU fay mail. 

Follow my advice and I will make you 
stronger, healthier and happier than you 
ever thought you could be. 

You will need no more medicine, 
for you will be as well as I am. I 
can cure } - our dyspepsia ; I can 
prevent appendicitis, and I can pre- 
serve you from nervous prostration. 

Mine is a scientific and individual 
method of instruction. I plan the 
exercises to fit you, gradually 
building you up to your proper 
condition. Afterwards I teach you 
how to keep Yourself in perfect 
health. 

ICvery pupil of mine has the ben- 
efit of ray personal and individual 
attention. I write a separate per- 
sonal letter to each pupil telling 
him just what to do and how to do 
it, after I have made a careful study 
of his case. Photographs and let- 
ters keep me constantly informed 
of my pupils' progress, so that I 
can tell just how they are getting 
along as well as if I had them at 
my side. All my hard-won exper- 
ience is at my pupils' service. I 
am doing this thing myself. 

No apparatus is used in my 
method. It is a system of exact 
and scientific physical culture for 
busy people who use their brains. 
It helps men and women to work 
and to think. 

Write to me and I will send you 
a booklet telling you more particu- 
larly what I can do to make men 
and women physically perfect, as 
well as giving you information con- 
cerning terms. Address 

The Robert Fitzsimmons 
Institute of Physical Culture 

Bensonhurst. New York 



Orid or broilor. J. J. Penrse 608,552 

Grinding mill, J. Brown W)8,441 

Gun, automatic, L. L. Driggs tj!)8,472 

Gun lock, I), mown (i'J8,440 

Halter, rope, II T. ltngg U0S.500 

Hammer nail holding attachment, 10. L. Car- 
lisle 098,031 

Hammer support, Smith & Mouncc 098,805 

Harrow, .1. H. Mosley 098,5:10 

Harrow tooth fastener, .1. F. IMiltin 008,473 

Hat fastener. J. N. Brliniier 008,443 

Hay loader, W. McMeans 0*8,998 

Head block or follower, J. J. Crowley 008,401 

Hearing, appliance for assisting the, 1*. A. 

Klaws 008,713 

Heel, cushioned, J. H. Melavin 000,111 

Heel holder for heel attaching machines, F. 

F. Raymond, 2d 099,113 

Heel lift, boot or shoe, J. J. Jones 098,050 

Hinge, C. Dietz 098,408 

Hinge, G. A. Wheeler 008,884 

Hoisting apparatus, Darrin & Dollar 008,405 

Hoisting line ket, Norris it Koughaii 099,1)1)0 

Hook and eye, K. F. Chipman 099,070 

Hoop forming machine, N. F. Itrown 098,442 

Horse breaker and starting machine, .1. F. 

Can- 098.903 

Horse detacher, K. R Stearns 098,577 

Horseshoe, odell & Huluier 008,545 

Horseshoe pad, II. Christopher 008,9114 

Hot blast and smoke consumer, combined, J. 

H. Bbrlich 098,478 

Hydrocarbon burner, It. Witty 090.1153 

lee box cover, T. F. Secor 098,504 

Ice cream freezer, W. A. Sopor 098,574 

Ice tongs, J. A. McMilsters 008,730 

Indicator. See Station indicator. 

Indigo, making resist white under, A. J. 

Stiegelmaini 000,033 

Injector burner, \V. Plotts 098,553 

Insulation from wire, implement for strip- 
ping, C. C Sibley 098,507 

Insulator pins, sleeve for protecting, F. M. 

Locke 098,970 

Ironing machine, edge, (i. B. Norris 000,001 

Jar closure and fastener. II. F. Webb 099,940 

Jar lid clamping device, fruit, W. V. Unit. 008,402 

Jeweler's tool, A. A. Nilsuii 008,732 

Journal bearing, II. II. Hewitt 008,047 

Key operated machines, actuating mechan- 
ism for, I). Murray 008,845 

Knit fabrics, manufacture of figured, E. A. 

II inier 098,409 

Knitting machine, circular, K. Palme 098,549 

Labeling and wrapping mechanism, can, 

Knapp & niackstoi.e 098,520 

Lace representing mosaic work, manufac- 
ture of, E. F. Balmier 099,019 

Ladle, bottom pouring, ('. W. Sherman 099,505 

Lamp, electric arc, I>. II. F. Spies 008,575 

Lamp, electric arc, I'. Gilbert 008,031 

Lamp, student's, A. 1'. Stoirs 098,580 

Lamps, glasses, etc., device for cleaning, K. 

Lurtz 098,527 

Lamplighter, time, Signrdsson & Hurtles... 099,027 

Lasting machine, It. Filer 008,470 

Latch, T. (". Hamilton 098,940 

Leaf turner, J. Talbot 099,037 

Leather skiving machine, H. Fischer 098,918 

Lifting and carrying device, J. M. Zwerner. 098,010 

Lifting jack, F. II. Ford 008,922 

Lifting jack or elevator, C. Iieierstorf 098,890 

Liquid charging and dispensing apparatus, 

0. A. Wilkinson 090,047 

Liquid meter, S. Houehet 098,025 

Liquids of varying densities, transportable 
device for drawing constant quantities 

of, A. Musciaceo 098,993 

Loading beam, F. Scharrcr 099,(121 

Lock, A. I'Vederiksen 098,480 

Looli, II. G. Carletoii 098,811, 09,8,812 

Loco exterminator, J- Knight Otis, 715 

Log turner, J. J. Skinner 098,750 

Log turner, T. II. Dillon 099,085 

Loom, tilling replenishing, W. I. Stimpson. 008,570 
Loom multiplier mechanism, Cowan & Mc- 

Guiness 698,821 

Loom pattern mechanism, A. S. Cowan 099,104 

Loom stop motion, ribbon, W. I. Post 009,112 

Looms, magnetic feeler for, C. P. Bostian . . 098,437 
Low water alarm for automobile tanks, audi- 
ble, G. E. Whitney 698,775 

Mail service apparatus, G. A. .Owen 698,547 

.Mallet, W. F. Roister 098,436 

Mangle, W. II. Raker 099,003 

Match ignitio aterial, R. E. A. Onus.... 698,698 

Match machine conveyor chain, E. M. Lock- 
wood, Jr 098,520 

Match safe, S. L. Whitehead 098,774 

Mattress, .1. Mnishall 098,529 

Measuring instrument, electrical, T. Duncan 

098,047, 098,079 to 098,087, 698,080 to 098,092 
Metal shell band and cap, J. & L. S. Mur- 

dock 098,537 

Metals from ore, etc., extraction of, R. 

Hunt 600,108 

Metals from their oxid ores, extracting, 

Rudolphs & Landin 008,739 

Metals, preventing oxidation of molten, J. 

II. Walker 098,709 

Meter. See Current meter. 

Milk cooler, \V. C. Hlack 099,007 

Mills, skid arm for double cutting bund, E. 

E. Thomas 099,120 

Mines, brake for uphauls for, C. L. E. 

Seheuk 099,024 

Mines, downhaiil for, C. L. F. Scheiik 

699,022, 099,023 
Mixing machines, etc., conveyer attachment 

for, ('. T. Dralie 098,910 

Mold mechanism, C. II. Veeder 

098,592, 098,594, 098,595 

Mop wringer, II. C. White 098,773 

Mop wringer, A. M. Iflirnham 099,073 

Mortising machine, window frame, F. V. 

Phillips 090,1108 

Motion converting mechanism, J. M. Kaulioff 099,1113 
Motor meter, T. Duncan 

098,058, 098,059, 098.001, 098,004 

Motor meter, alternating current, T. Duncan 008,055 
Motor meter, induction, T. Duncan 

00.8,050, 098,057, 008,088 

Motor meter, polyphase, T. Duncan 008,000 

Multiple effect, Ii. 'I'll is 000,(138 

Musical instrument bridge, E. 10. Jackson... 008,955 
Musical Instrument, mechanical, t\ L. Em- 
mons 008,480 

Musical instrument valve, pneumatic, M. 

Clark 008,005 

Nebulizer, W. & .1. Hoekel 008,808 

Necktie hand fastener, A. R Sehucker 008,501 

Necktie holder, J. I'll el 1 098,588 

Needle threader, G. Prill tn 098,855 

Net, trap. J. ('. Tlirnipseed 099,041 

Nut cracker. II. M. Qiiaekenbush 098,734 

Nut lock, Ilov & Peifer 098,837 

Nut lock, Lcbotzkv & Fursl 008,074 

Nut lock, vehicle axle, C. Schaefer 000,02(1 

Nut tapping machine, T. Ferry 098,828 

nil burner, 11. G. Devoe 098,407 

Oil ran, O. R. Archer 000,050 

nil heater, carbon, I,. K. Ilosca 098.5(12 

Optometer, F. A. Hardy 008,833 

Oven, N. F. Hoffman 008,500 

Package carrier, O. M. Gould 008,033 

Package fastener and seal, W. S. Armstrong 008,01!! 

Paper band, C. W. Williams 008,880 

Paper for art printing, treating, .1. Wezel.. 098,772 
Paper or pulp board making machine, I,. 

Aftvnnil 098.428 

Paris green, making, It. Filinrliot 008,000 

Pattern cards, mechanism for producing, T. 

Capper 098.450 

Pegging machine. \. (iraffam 098,700 

Pen, fountain. I.. 10. Waterman 698,881 

Pen, safetv fountain. L. 10. Waterman 698,882 

Pen, stvlngranhie, W. W. Sanforil 098,859 

Permutation loeli. J. & C. 10. Arner 698,781 

Phonographic ilunliention processes, dipping 

tank for. Avlsworth & Mat,.,- 608.429 

Phonographic teproiluoor. P. Weber (198.002 

Photographic lens shade. F. W. Nicholson,. 008.999 

Piano guard. A. \. Ilasebr 698.505 

Pictorial device, J. A. Imllof 098.838 

Pine wrench. A. 1'nderwooil (108.705 

i'o»e wrench, chain, G. Ambnrn, Jr 098.780 

Pitman connection. J. F. Gundrv 008.934 

Planter, cotton seed. A. O. Cox 008.450 

pointer, seed. A. Gale 608,927 

Plastic e.uniiiiuiH] nail manufacturing same. 

L. M. Randolph 69.8.856 

Plate forming apparatus, A. Randvig 699,018 

(Continued on pace 3S7) 
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00D or METAL 

Workers 



Without Steam Power should 
use onr Foot and Hand Power 
Machinery. Send for Catalogues 

A— Wood-working Machinery 

B — Lathes, etc. 
SENECA FALLS MFG. CO. 
695 Water St., Seneca Falls, N. V. 





Foot and Power SIMMS 



nrrct Lathes, Plan- 

s.and Drill Presses. 

SHRPAKD LATHE TO.. 133 W. 2d St., Cincinnati, O. 



Apple Economical Gas Engine Igniters. 



Are jioMilh'ely llie best built for 
Stationary, Automobile ami Ma- 
rine <_i;is Kiifjiiies, either touch nr 
lump flpark system. We are the 
leaders in llie uiiintif net lire of Uj. 
niting Dynamos, M;i£iietos, Cov- 
eriinrtf. Coils. I'liufcR, e(C. Wrile for 

printed matti-r. The Dnyton 
I ' I < <-1 riciil Mfic. Co in puny. 

No. so S.. nth St. Clair St., Dayton, 
Ohio, IT. S A. 

Voik stock curried by Ch 



Philailrlj.liia Utlke, The liourse ; Chicago Office, W--2 




{JpfTi, 



HAVE THE LATEST IMPROVEMENTS 

No machine shop can be thoroughly up-to-date unless 
it has the most 
modern per- 
fected tools. 
For instance, 

ASHLEY PATENT NIPPLE HOLDERS 

hold nipples for cutting either right or left hand threads. 
They hold the sleeve from turning and' take the strain 
off both the sleeve and shank thread. Mr.de of best 
quality cast steH, carefully fitted. Long or short nip- 
ples cut With equal facility. The Ashley Holders are 
of lightweight and compact form. 

WALWORTH MANUFACTURING CO. 
128 TO 136 FEDERAL ST., BOSTON, MASS. 




?8u USE GRINDSTONES P 

If bo we can suppiy you. Ah sizee 
mounted and u niiioiini c il. always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. %&~ Ask for catalouue 

The CLEVELAND STOXE CO. 

2d Floor. Wilshire. Cleveland. 0. 




The MEDART 
SYSTEM 

of suoiilyiiiK Boat Mnihliti^ M:i- 
leriuls enables anvniw or.linarilv 
handy with tools,' to I. nil, I boats < 
of (lie hiphestchararler at one half ■ 
liie boat factory's price, r'reijrhi 4 
low. Launches, Sailing Yachts ' 
and Row lioats. i 

ij> for catalog. 



• FRED MEDART, 3545 DeKalb St., St. Louis, Mo. < 



CORK WALLS AND FLOORS 

as well as Cork Ceilings, are now in vogue among up-to- 
date architects and builders on account of their durabili- 
ty, artistic beauty and economy. 

NONPAREIL CORK 

is water-proof, sound-proof and 
germ- p roof: a non- cond ucto r of 
neat or cold; noise less and sani- 
tary bud is excellent for deco- 
rative ceilings and walls and 
for the floors of houses, churches, schools, etc., and 
the oecks of yachts, etc. 

THE NONPAREIL CORK M'F'G CO., Bridgeport, Conn. 





GAS OR GASOLINE ENGINES 



For Stationary Use Only. 
The "PEERLESS'* ami "TAXDKM " 

Unexcelled for Kconomy and Regulation, o' to mi ]|, p. 
Write ns for Catalog. ^Northern Engineering 

\\ orkw, «41 Atwater Street, Detruit, .Midi. 



ACETYLENE 



GAS 
LIGHTING 

Jijuliicoil to the MiiHt EUkUnt. 
Safest, Simple and Keoiiomleiil l'»e. 
We guarantee our machines pertectlv 
automatic in action, to extract all the 
gas from the carbide, and absolutely no 
overproduction or loss of gas. Ap- 

B roved by the various Boards of Fire 
nderwriters. Standard sizes 10 to 150 
lights. Exclusive territory given to 
responsible agen is. Correspond \vitt'j| 
Niagara Falls Acetylene Niagara 
Gas Machine Co., Falls, N. Y. & Cat 




MACHINE WORK WANTED 

Have your M ml els of Engines, etc., made, and small 
Machine Work done in a thoroughly equipped ma- 
chine sh«p. Est i males cheerfully given. 
II. BAItTOL BRAZIEU, 

Engineer and Machinist, Manufacturer of Oasrline Vehicles, 
1811-18-15 Fltzwiiter Street, Philadelphia, I'a. 



REVERSING STEAM TURBINE.— PAR- 

son's recently perfected turbine for boats. Illustrations 
showing details. Contained in SciENTirir A:,»EKJCA3f 
SUPPLEMENT, No, 1158. Price Kl cents, by mail, from 
this office, and from ail newsdealers. 



THEY DON'T GET OUT OF ORDER 



That is one strong reason for 
the i'(>pularitv and increase.) ile- 
niaml tor the Wltte GiimuIIiic 
Engine nnil llolaterM in 

preh-renoe to all other kinds. It 
is admittedly the I jest designed, 
Bafest, most reliable and most 
durable of all engines now on the 
market. Improvements are prac- 
tical and up-to-date. Sizes *2 to 
100 h. p. HeeCatalog" A." 
AVItte Iron Works Co., 
135 W. 5th St., Kansas City, Mo. 
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THE B. F. BARNES 

WATER EMERY 

TOOL GRINDER. 



Is the best on the market— bar 
none. No pump to cut out. no 
float to rust out, no adjust- 
ments required. It is all that a 
Tool Grinder should be, and the 
'price is right. Details on request 
B. F. BARNES COMPANY, ICockford, III. 



STEEL ROLLS 

for flattening wire for all purposes 
$W~ Send for Catalogue. 

BLAKE & JOHNSON, 

P. 0. Box 7, WATERBURY, CONN. 




MAXIMUM POWER 




MINIMUM COST. 

If you use a pump for 
beer, lard, acids, starch, 
petroleum, brewer's 
mash, tanner's liquor, 
cottonseed oil or fluids, 
hot or cold, thick or thin 
you want to get the 
TABER ROTARY PUMP 
which does the most work at 
the least expense. Simply 
constructed. Can be run at 
any desired speed. Perfect- 
parts are interchangeable. Needs no 
Detects guaranteed. Catalogue free. 



ly durable. A 

skilled workman 

TABER PUMP CO., 32 WelTs St., Buffalo, N.yJ U.S. A 




TRUSCOTT MARINE 
MOTORS. 

The simplest, 

most powerful, and 

liiglient 

speed gasoline engines 

of i heir clnSN upon 

the market. 

Made single, double, and triple 

cylinder, both two and four 

cycle, ranging from 1 to 40 H. P. 

Catalog for the asking. 

Truscott Boat Mfg. Co,, 

ST. JOSEPH, MICH. 



PALMER 

MARINE and STATIONARY 

MOTORS 

2 and 4 CYCLE 

are no expei intent, as they 
are in successful operation 
in all parts of the world. 

Launches in stock. 

Send for Catalogue. 
PALMER BROS., 

Cos Cob, Conn. 





"WOLVERINE" 

Gas and Gasoline Engines 

STATIONARY and MARINE. 

w olverine'* is the only reversible 
MarinefrsiH Vlircine on t hemarket. 
It is the lightest online for its 
power. Requires no licensed en- 
gineer. Absolutely safe. Mfd. by 

WOLVERINE MOTOR WORKS, 
IS Huron Street, 

Grand Rapids, Mich. 



THE OBER LATHES 

For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Auger, 
File, Knife and Chisel Handles, 
Wliiffietrees, Yokes, Spokes, Porch 
Spindles, Stair Balusters Table 
and Chair Legs and other irregular 
work. 

USf Send for Circular A. 
The Ober Mfg. Co., 10 Bell St., Chagrin Falls, 0., U.S.A. 




fiach Buyers for Farms 

^JQOII or o!ll, ' r real estate rnav Tip found 
through me, no matter where loeaUd. 
Rend description and price and learn my successful 
method for finding buyers. W. M. OSTRANDER. 
North American ltuildine. Philadelphia. Pa. 



MORAN FLEXIBLE JOINT 

for Steam, Air or liquids. 

Made in all sizes to stand any desired 

pressure. 
Moran Flexible Steam Joint Co.. Inc'd, 
149 3d East St., LOUISVILLE, Ky. 




WELL 



DRILLING 
Machines 



Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock Mounted 
on wheels or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS 1JROS., Ithacii, N. V. 



If You Want the Best Lathe and Drill 




CHUCKS 




BUT 

WESTCOTT'S 
Strongest 

Grip, Great- 
est Capacity 
and Ihtrabil- 

ity, Cheap and Accurate. 

West^ott Chuck Co., Oiieida, N. Y M U. S. A. 

Ask for catalogue in English, French, Span is!) or German, 
Kihst Prize at Columbian Exposition, 1893. 



12=inch Pipe cut off and 
Threaded with ease by one 
man and a 

FORBES 



s*%, w Smaller sizes proportionately 

easy. Send for Catalogue. 
Machine No. 30. THE CURTIS & CURTIS CO.. 

Range %-2 in.R. & L. 6 Garden St„ Bridgeport, Conn. 



A MAGAZINE FOR THE HOME MAKER 

NOW READY. 

Cbe,.. 

Scientific American 
Building monthly 

VOL. 32. 

Beautifully illustrated with many views and plans of 
country houses, seysine eottaees, bungalows and other 
buildings, including some of the more important 
examples of larjre city dwellings. The lead hit; archi- 
tects of the country are now contributing to this maga- 
zine a series of "'Talks" on important and popular 
architectural subjects. 1'he contributors to this new 
and original feature in architectural journalism in the 
current volume are all men hich in their profession. 

SPECIAL DEPARTMENTS : 

Monthly Comment on Timely Topics. 

Reviews of the Newest Books. 

Correspondence. Notes and Queries. 

Household Notes. 

Legal Notes. 

New Building Patents (Classified) 

Price, hound in stiff covers, $2.00. 

300 Illustrations, 120 Pages. 

MUNN & CO., Publishers, 
361 BROADWAY NEW YORK. 



May io, 1902. 



Scientific American. 
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THE 

Dr. Deimel 

Underwear 

COOL 

CLEANLY '''' 

COMFORTABLE 

The ideal underwear for every season, bat 
especially delightful during- the hot sultry 
days of summer. A revelation of comfort 
to all who wear irritating, perspiration- 
soaked woolens. 

Free Booklet and 
Samples of the 
Cloth Sent by 
Addressing 

The Deimel Linen-Mesh System Co. 
491 Broadway, New York. 




Sax Francisco. 

Washington, 

Montreal, 

LoNiJON, R C, ENG.. 



6th floor, Haywarda Bldg. 

728 I'ifteenth St.. N. W. 

220i St Catherine St. 

10-12 Bread St. 



The Dr. Deimel »ress Shields are the best 

made. Can be easily wash d : are odorless. 

We guarantee every pair. 



Playing tall, 
608,516, 



E. Kern pshall 
60S,017, 600,089, 



attachment, 



600,091 , 

61)0,002, 699,094 
cultivator, J. W. 



698,024 
698,83* 

698,807 

600,074 



and 



608,521 



The Eureka Clip 

The most useful article ever invented 
tor Lhe purpose. Indispensable to law- 
yers. Editors, StuJems, Hankers, Insur- 
ance Companies and business men gen- 
eral ly. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be ha* of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Piu Co., Box 121, Blooiiificld, X. J. 





09n, 1 1 4 
6<>8,fi70 
098,741 



Gas Engine 
IGNITER 




nplt 
The lte»i Thing on the market. 
Latest and most improved model. 

^W Send for Circular. 
Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0. 

MADE BY THE 
MAKERS 

OF THE 
CELEBRATED 




WHITMAN 
SADDLES 

Therefore 

IT MUST BE GOOD 

THE MEHLBACH SADDLE CO. 

Illustrated Catalogue Sent Kree 
108 Chambers Street, NEW YOltK, U.S. A. 



WE MAKE A SPECIAL'!' V OK 

GREY IRON CASTINGS 

FOR AUTOMOBILE WORK 

UTICA STEAM ENGINE AND BOILER WORKS 

UTICA, N. Y. 



COLD DRAWN SEAMLESS TUBING. 



SHELBY STEEL 



TUBE CO.. 

Pittsburg, 



Pa, 



Scientific American 




1876-1902 

15,000 Valuable Papers 

JUST PUBLISHED. 

A LARGE edition of this new cata- 
logue now ready for distribution. 
Thousands of new papers are 
listed in it, bringing it up to date. Sixty 
three-column pages. Copies will be 
mailed free to any address in the world 
on receipt of request. All Supplements 
listed in catalogue can be supplied for 
ten cents each. 

MUNN St. CO., 
Publishers, 361 Broadway, New York. 



Plow fender 
BatfS . 
Pneumatic dexiiatcli tr.bo, E. A. Fordyce 

P.ker KiipNdL't, I'l. It. Cahoone 

Pole strap and collar buckle, combined, 

C. Ituttman 

Post. Soc fence [tost. 

Precious stones, apparatus for cutting 

polishing, I'\ It. Iviieip 

Pressure i>u|filM>, 1'". J. Hull 098,503 

Pressure regulator, 0. (iulland 098,703 

Printing device, Terrell & Ray 698,583 

Printing machine printing block, .il cloth, 

B. F. Tretbar 698,587 

Printing press inking roll, J. P. Marks 099,110 

Printing press, tip, J. F. Williams 099,049 

Propeller, screw, It. Thaler (8)8,584 

Propeller wheel, E. E. Strothmau 008,582 

Propulsion of ships, apparatus f.r the hy- 
draulic, L. Vidal 099,043 

Pulley, expansible, J. C. Pratt 098,854 

Pulp pails, apparatus for making, A. D. 

Heyl 698,948 

Pulverizer, J. It. Jones 698,960 

Pump, air, G. W. Kellogg 098,710 

Pump handle, .1 . M. Lowe 698,720 

Pump rod coupling, J. M. Lowe 698,721 

Pumping mechanism for feeding water to 

steam boilers, C. Cromptou 699,081 

Punch, ticket, H. Cottrell 098,820 

Puncture healing composition, AV. O. De 

Mars 699,083 

Puzzle, L. M. Balbian 698,892 

Quill substance, machine for preparing, W. 

Webster 698,883 

Bail bond, Badt & Willis 099,009 

Rail chair or support, E. M. Williams 099,048 

Rail joint, C. E. Wellen 098,000 

Rail joint, E. Zamborsky 698,615 

Railway gate, automatic, liisner & Burk- 

hart 698,550 

Railway rail joint, I. Lyud 699,124 

Railway rolling stock coupling or uncoupling 

apparatus, J. Jenkins 698,957 

Railway spike, W. C. Miner 698,84:1 

Railway switch, Hoffman & Powers 098,952 

Railway tie, Z. 0. Robbins 099,015 

Railway vehicle frame, etc., S. Riftlurt 098,730 

Railways, automatic signal for electric, C. 

H. Storm 099,119 

Ranges, ventilator for tire surfaces of, A. E. 

Minns 098,988 

Razor, safety, J. Turner _ 

Refrigerator, A. de Clairmont ." 

Registering mechanism, L. J. Burdick 

Rheostat, electric heater, etc., H. P. Ball... 

Roaster, W. F. Colley 

Rock drill clamp, R R. Brown 

Itod coupling, W. Connelly 

Roller press, E. Reagan 

Rolling mill feed table, E. E. Slick 

Rosin, hardening, E. & M. Schaal 

Rotary engine, water meter, or pump, T. C, 

McB ride 098, 539 

Sad iron, self heating, II. B. Swartz 098,757 

Safety appliance, H. P. Suman 699,035 

Sandpapering machine, F. Hopkins 098,501 

Sand sprinkling machine, C. F. O'Neil 099,004 

Sandal, J. F. Fish 098,917 

Sash lock, W. Scharnweber 098,742 

Saw handle clamp, .1. A. Hale 098,930 

Saw, pruning, G. It. Tyler 098,704 

Scale, price, L. T. Johnson 098,509 

Screen, W. R. C.chraii, Jr 098,816 

Screw plate, W. J. Baker 098,430 

Seed products, manufacture of, 1<\ B. Pope.. 099, #10 
Seeding and planting machine, It. D. Zim- 

mermaiin 698,778 

Sewer trap, ,T. Crawford 69S.400 

Sewing machine lower thread tension mech- 
anism, G. G. Beitzel 099,007 

Sewing machine needle bar guiding mechan- 
ism, W. Forsyth 098,484 

Sewing machine trimming attachment, E. F. 

Durand 098,912 

Shade roller and bracket therefor, C. A. 

Baker 098,020 

Shaft support, vehicle, J. II. Gregory 698,489 

Sheet delivery apparatus, G. P. Fennel' 098,914 

Sheet introducing mechanism, slip, W. Scott 698,745 
Sheet metal, machine for manufacturing 

paneled, W. L. Caldwell 

Shock compressor, S. Rapp 

Shoemaker's jack, A. T. Draper 

Sieve cleaner, shaking, F. L. Shalcr.... 

Signal station, J. W. Harrison 

Snow compressing machine, It. Sllirrcffs 

Snow plow, C. I.. Tidies 

Soldering iron heater, P. II. Rayley.... 

Spark arrester, E. J. Smith 

Speed controller, F. Tiinks 099,040 

Speed mechanism, variable, J. A. Smith.. ■■ 098,800 

Speed regulator, H. T. Wlllx-r 008,009 

Speed regulator, V. G. Apple 098,888 

Spinning machines, vessel or pot for gather- 
ing libers being thrown off, G. Stiehle.. 098,755 

Spittoon, sanitary, Beaudin & Thihort 098,780 

Spring. See Carriage or Wagon Spring. 

Stacker, straw, J. it. Buekwalter 098,793 

Stage illuminu tion with indirect light, M. 

Fortuity 098,924 

Stairs builders, adjustable form for, C. A. 

Ambrosias 099,057 

Stamping machine, II. L. Wilson 698,051 

Starch, making modified, L. Corf 698,632 

Station indicator, W. Smith 098,754 

Steam engine, W. A. Johnson 098,510 

Steam generating system, W. Chesterman.. 699,102 
Steam generators, means for regulating the 
supplv of water and liquid fuel to, J. 

Simpson 609,030 

Steel, etc., apparatus for making, E. C. 

Wills 098.010 

Steel converter, S. K. Behiend 098,787 

Steering or other purposes, shifting mechan- 
ism for, G. C. Brooks 098,439 

Stereotype plate matrices, machine for pro- 
ducing, I. Kitsee 098,906 

Sterilizing apparatus, 0. W. Kellogg 698,711 

Stiffening cord or tape, E. K. Warren 098,879 

Stocking, K. Palme 09S.550 

Stone, artificial building, J. C. McCleuahan. 098,727 

Stove, E. It. Cahoone 098,79s to 098,800 

698,802, 098,803 

Stove air introducer, E. R. Cuhoone 698,809 

Stove lire pot, W. J. Keep 698,708 

Stove, heating, E. It. Cahoone 698,797 

098,801, 698,804, 098,800, 698,810 

Stove lining, E. It. Cahoone 098.805 

Stove or range, E. R. Cahoone 098.790 

Stovepipe, G. B. Barclay 098.023 

Strainer, W. Jones 098,901 

Street sweeper, W. Plight 098,949 

Structure, hollow or double walled, A. de 

Clairmont 008,452 

Structures sustaining cross strains, construc- 
tion of, M. Weires 098,005 

Suit holder, M. B. Tabor 099,030 

Suit holder, C. S. Barrows 099,090 

Sulfur candle, C. II. Shaw 008,748 

Suspenders and trousers connection, R. T. 

Clarke 698,456, 698,457 

Switch throwing device, P. Luther 698.982 

Svringe, C. I. Bush 698,447 

Syringe, F. II. Jones 098,511 

Tanbark leaching apparatus, G. C. Vaughn. 698,877 

Tank heater, M. Lynch 098,983 

Tappet, W. McDonald, et al 698,847 

Tapping device, beer, P. Forg 698.923 

Teaching writing, means for, P. S. Halleck. 698,938 

Telegraph sounder, J. A. Albertson 699,050 

Telephone toll lino apparatus, T. R. Laing. 098,972 
Telephone transmitter arms, base plate for, 

C. E. Wilson 698,013 

Telephone wall set, C. E. Wilson 698,612 

Telescopic case, C. L. Gilbert 098.4RS 

Thill coupling. G. F. Sprague 8,57 

Threshing machine, E. J. Vlaalstad 099,044! 

Tie. See Railway Tie. 

Time detector, watchman's. J. Schlenker. . . 698,862 

Time recorder. J. W. Deuliner 698,823 

Time table holder. W. F. Barry 09 8,89 

Tin by electrolysis, obtaining, E Quintaine. 699,012 

Tire, L. I). Saxton 698,800 

Tire filling compound, A. de Clairmont 698,454 

Tire, link belt, T. M. Bryson 099,098 

Tire setting machine, rubber, J. A. Burrows 098,440 

Tire tightener, J. E Sotier '. . 098,808 

Tire, vehicle, W. McCnusland 098,726 

(Continual on. page »?8) 



Jjhe Best Tking on Wheels 

ALL ROADS ARE ALIKE TO 

66e OLDSMOBILE 



R.UNS 

Our new red catalog 

OLDS MOTOR 



EVERYWHERE 

illustrates and describes it in detail. 
THE PRICE IS B1UHT 

WORKS, DETROIT, MICH. 




iiiiiimFiiiiinnfin|BIBHIu 



TME 



BUFFALO SR. 



* » 




Model ?, Buffalo 8r., Price $800 

fessi»u.tl men, business men and families. O 

leads all • (hern, why not our Automobile ? 190a Catalogs now ready 

Buffalo Automobile & Auto-Bi Co., Buffalo, N. Y., U.S.A. 



l'rctlo ■■■ E ii it 1 1 n is 
Kenlures: 

fi Actual Hralie Horse 
Power Motor, guaran- 
teed. Attachable Ton- 
neau. I.aiL'e carrying 
suai-e for luggage fV 
touring. Wide seat, high 
back, nnholstereil in 
leather, <a ft. wheel hawe, 
Standard tre.id, •} H]iee<l 
forwardaud reverse, sin- 
gle lever, Gasolene sup- 
ply 'JOO inilea, weight 800 
His. Modern type espe- 
cially designed ftir pro- 

" to-BI (Motor Hk-yclp) 




The "Covert Motorette" 

A powerful, light and simple Auto- 
mobile at a moder- 
ate price. Kully 
guaranteed inevery 
respect. 

Price $600 

B. V. Covert & Co., 
Lockport, N. Y. 



Ensure Speed \ Strength 



098,703 

noo'noii b y having proper tires upon 
„™'.,«, your vehicle. The best in the 
099,004 i llght of actual tests for speed 
099,103 ' an( i strength has been proven 
098,900 j to be the G & J Detacha- 
698,819 | ble Tires, the edges of which 



698,448 
098, 735 
098, 030 
099,020 
098,942 
098„ r i06 
098873 
698,894 
099,031 



alone seat in the rim, leaving 
the sides free to bend. These 
tires have the greatest resili- 
ence of any on the mark et, and 
though costing a little more 
are certainly the cbeapest in 
the end. Catalogue free. 



G et J TIRE CO., INDIANAPOLIS. II. S. A. 




The"Merkel" 




' The Motor Cycle that made Milwaukee famous." 



VKITE FOR CATALOG, 



THE MERKEL MFG. CO., Dept. A, Milwaukee, Wis. 



ELECTRO MOTOR. SIMPLE, HOW TO 

make. — By <i. M. Hopkins. Description of a small elec- 
tric motor deviser! and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a hattery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man pow- 
er. With 11 figures. Contained in Scientific Amer- 
ican Supplement, No. «4 I . Price 10 cents. To be 
ha* at this office and from ail newsdealers. 



GASOLINE 

ENCINES 

Marine & Stationary 

from 1-4 to 16 H. P. 

A thoroughly satisfactory engine 
at a moderate price. 

Write for catalogue. 

THE CLIFTON MOTOR WORKS. 

233 J' tlifton Ave., Cincinnati, O. 





THE NEW MARSH MOTOR CYCLE 

Model 1902. Price $175. 

A Gasoline Motor made with crank-disk, shaft in one piece, extra 
stronp bearings, exhaust valve mechanism entirely within base, 
perfect lubrication, secured against dust, carburetter of the float- 
feed type which has reached the greatest perfection. This 
Motor Cycle is the latest acquisition in the art. Made of the 
best, material, simple and perfect in every detail. Constructed 
by nigh skilled experts in every department and Is without a 
peer. Kull descriptive circular on application. 
MOTORCYCLE MANUFACTURING CO., Brockton, Mass., U.S.A. 



D 



IVIDENDS= 

Riska postal. Sendusyour name | 
for prospectus of the Rayo Min- 
ing and Developing Co. of Cal- 
ifornia. Every dollar invested in 
these shares will return you regu- 
lar, handsome, dividends. MIL- 
LIONS of ore values ready to mine; Elec- 
tric Water-Power Plant in connection. Not j 
the ordinary mining proposition. Shares 
now selling at ground-floor price. Bank | 
References. , 

ROANOKE INVESTMENT CO. 

5»5 Marquette Building. Chicago.,, 



I THE STEAM TURBINE; THE STEAM 

Engine of Maximum Simplicity and of Highest Ther- 
mal Efficiency. By Prof. R. H. Thurston. A valuable 
series of articles having cuts of some of the more effi- 
cient engines of thistype -the Parsons', De Laval, Dow, 
etc.; with exhaustive tables giving the result of tests 
and much general data on the subject. Contained in 
Supplement Nob. 1306,130? and 1308. Price 10 
cents each. For sale by Munn & Co. and all newsdealers 




SHIPPED -APPROVAL 

and Ten Days Free Trial to any per- 
son in U. 8. or Canada. Not a cent deposit 
required on our Bicycles In advance. 

1902 Models, $9 to $15 

1900&'01 Models.best makes, $7 to $11 
BOO Second-hand Wheels 

all makes and models, good as new, $3 
to $8. Great Factory Clearing Sale At 
half factory cost. Tires, equipment & 
sundries, all kinds, half regular prices. 
EARN A BICYCLE distributing 
1000 catalogues on our new plan. 
A K1DEB AGENT In eaoh town can 
make money fast on our wonderful 1902 proposition 

Write at once for lowest net prices to 
agents and our special offer* ,„ 

MEAD CYCLE CO. S&S.ill. 



Automobile Engine 



for 
Business 
After careful testing we offer to the 
public, with confidence, the 
S.» B. *V M. Compound Engine 
Dimensions of Cylinder are 2% and 5 
in. x 4 in. stroke. Height of Engine 
21 in. Base 8x12 in. Weight, Engine, 
95 lbs. 3 crank shaft bearings. All 
working bearings of bronze. Piston 
rods of machinery st^el. Air and 
boiler pumps connected from cross 
head. Plain *ide valves. We also 
build running gears and make parts. 
HHAEFFKK, ISl'NCE A CO., 

Sut^eBsore to Shaeffeh, Uuncs St Maevin. 




Lockport N. Y. 



NOISELESS GEARS 




We are specialists in Noiseless 
Gearing. If you are interested in 
anything In this line, writrforonr 
catalogue. Our New Process Gears 
are the only Noiseless Gears which 
are durable. We have pinions in 
operation transmitting riomSoOto 
450 horse power. We also make 
metal gears to order, both spur 
and bevel, the latter planed accu- 
rately to cone lines. 

THE NcW PK0UESS RAW HIDE CO., Syracuse, N. Y. 

SAVE 50% TIRES 

from the leading house in America, send 
tJO Efl we will express you PREPAID 
OZ.JU one pair first quality sinele tube 
tires, any size. Satisfaction guaranteed. 
Carriage and automobile tires. 
Complete line of Electrical Supplies. 
BROADWAY CYCLE CO., 

7 & » Warren Ntrei't, NEW YORK. 
Big Bargain House for all kinds of Bicycles and Bicycle 
Supplies. Send for Illustrated Catalogue. 




• L HOLDSN 

REAL ESTATE TRUST BLOG PHILA., PA. 

Regealed ICE MACHINES 



SIXTEENTH REVISED AND ENLARGED EDITION OF 1901. 

*& The Scientific American <g 

la of 





734 PAGES, 
in Half Morocco. 



5,000 RECEIPTS. 
Price, $5.00 in Cloth. $6.00 in Sheep. $6.50 

This work has been revised and enlarged, 

900 NEW FORMULAS. 

The work is so arranged as to be of use not only to the 

specialist, but to the general reader. It should have a place 

in every home and workshop. A circular containing full 

TABLE OF CONTENTS will be sent on application. 

Those who already have the Cyclopedia may obtain the 

1901 APPENDIX, 

Price, bound in cloth, $i.oo, postpaid. 



Post Free. 




MUNN & CO., Publishers, 361 BROADWAY, NEW YORK CITY, 
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IDEAL Mfc'G. 



IF YOU SHOOT A RIFLE 

Pistol or .Shotgun, you'll make a Hull's 
Eye by Minding three 2c. stamps for 
the hlenl Hand-book ''A," i2(i pages 
PltEE, The latest Encyclopedia of 
Arv is, Powders, S fist and Bullets. Men- 
tion Scientific American. Address 
CO., New Haven, Conn., U. S. A. 



CONTROL OF FIRE.— VALUABLE PA- 

ger on Are extinguishment. Scientific American 
UPPLEMENT 1 I 34. Price 10 cents. For sale uv 
Munn & Co. and all newsdealers. 




Hemic 

ONDERS 



AT LITTLE 



Electric Table Lamp (as shown in illus- 
tration ) with Battery complete S3.00 

Battery Hanging Lamp 10.00 

Telephone, with Battery complete 6.95 

Electric Door Bens, all connections 1.00 

Electric Carriage Lamp 5.00 

Fan Motor, with Battery 5.95 

Electric Hand Lanterns '. 2.00 

$8.00 Electric Medical Batteries 3.95 

112.00 Belt, with Suspensory 2.50 

Telegraph Outfits, complete 2.25 

Battery Motors from $1.00 to 12.00 

J6.0Q Bicycle Electric Lights 2.75 

Electric Railway 3.50 

Pocket Flash Lights... I.SO 
Necktie Lights.. 75c. to 3.00 




send for Free Book. Describes and illustrates many 
of the most useful electric devices, at wonderfully 
small prices. All practical. The lowest price in the 
world on every tiling electrical. Agents can make 
handsome commissions and many 6ales. Write for 
complete information. 
OHIO ELEOTBIC WORKS, Cleveland', Ohio. 



JSMABICUNTERN5 



Uso for Bromide Enlarging, Copying, Photo- Engraving. 
Intensely brilliant, very portable, burns kerosene, costs 
1 cent per hour. Send for liBts including Stereoptico^s, 
Moving Pictures, Slides and M icroscopes. 

WILLIAMS, BROWN <fc EARLE, 
Dept. 6, 918 Chestnut St., Philadelphia. 

The Franklin Model Shop. 

Experimental work for inventors; any- 
thing in metal from a single piece to a 
complete working model. Apparatus for 
colleges. Exhibition models. Introduc- 
tion samples of patented articles. Spe- 
cial tools for makine metal novelties. 
Inventions perfected. Drawings and de- 
signs worked our. from inventors' ideas. 
Send for circular it. 

PARS EL I, & WEED, 
129-131 West 31st Street, New York. 




&* FRANKLIN 
Model Shop 



Ad Even 
Hundred 
Dollars 

will buy a 

BB8 

Micro= 
scope 

The most reliable, accurately built, complete, 
and desirable microscope ever offered for $100.00. 
Meets every requirement for Bacteriology, His- 
tology, Pathology, Biology, Urinary Work, Etc* 
Two eyepieces jj and & dry and -fa Oil Immersion 
Leases, Abbe Condenser and Iris Diaphragm, 
and Triple Revolving Nosepiece. Used at Cor- 
nell, Harvard, Yale, university of Chicago, Col- 
legeof P. and S., and scores of other prominent 
laboratories, 

CATALOGUE FREE. 

Wrlle for Cub Discount. 

BAUSCH & L0MB OPTICAL CO. 

New York. ROCHESTER, N. V. Chicago. 




JUST PUBLISHED 

Practical Pointers 
For Patentees 

Containing Valuable Information and Advice on 

THE SALE OF PATENTS. 

An Elucidation of the Best Methods Employed by the 

Most Successful InventorsiuHandlingTheir Inventions. 

By F. A. CRESEE, M. E. 

152 Pages. Cloth. Price, $1.00. 

THIS is the most practical, up-to-date book pub- 
lished in the interest of Patantees, setting forth 
the best methods employed by the most success- 
ful Inventors in handling their patents. It is 
written expressly for Patentees by a practical 
Inventor, and is based upon the experience of 
some of the most successful Inventors of the day. 

It gives exacrlv that information and advice about 
handling patents that should be possessed by every In- 
ventor who would achieve success by his ingenuity, and 
will save the cost of many expensive experiments as 
well as much valuable time in realizing from your in- 
vention-;. It Contains no advertisements of any descrip- 
tion jiJid is published In the interests of the Patentee 
alone, and its only nh.iect is to give him such practical 
information pnd advice as will enable him to intelligent- 
ly handle his patent successfully, economically and 
profitably. 

It gives a vast amount of valuable information along 
this line that can only be acquired by long, expensive 
experience in realizing from the monopoly afforded by a 
patent. 

Z&~Send for Descriptive Circular. 

MUNN &. CO., 

Publishers, 36 1 Broadway, New York. 



Tonguing and grooving machine, II. A. Holt tii)8, 705 

Tool, combination, J. Weathers li'JS.tiOl 

Trace holder ami detaching moans, com- 
bined, \V. D. liunii 8*0,1)09 

Track suspension apparatus, O. A. Owen... 008,548 

Traction device, F. 1,. Could 008,000 

Traveling ease, II. W. Rosenbaum 008,558 

Trolley arm head, P. .1. Ludolph 008,070 

Trolley controller, 1\ I). Milloy 008,532 

Trolley wheel, (i. Lotli 008,078 

Truck, warehouse, Sullivan & Bacon 000,034 

Truss, hernial, J. ('. I.e Hardy 0011,1)05 

Trussing machine, 1j. D. Vogel 000,121 

Tufted fabrics, manufacture of, C. S. E. 

Spoerl 008,870 

Turbine, continuous combustion, M. Beck... 008,805 
Turning caster wheels, machine for, A. 

Smith 008,752 

Twyer, S. K. Bchrend 008,431 

Twver, furnace, W. B. Foster 008,485 

Typewriter, A. U. Free 008,487 

Typewriter addressing attachment, C. L. 

Downey 008,400 

Typewriting and adding machine, J. C. 

Wolfe 008,014 

Typewriting machine, L. Slioles 008,740 

Typewriting machine, II. S. Sharer 008,804 

Valve, C. \V. Hunt 008,504 

Valve, awtoma tic, F. H. Mason 008,531) 

Valve, cylinder drain, Faith & Hook 008,483 

Valve gear, Schmid & Drandt 008,803 

Valve, water cooled, II. E. Ebbs 008,474 

Vault, burial, J. C. Ilennis 000,080 

Vehicle, A. Ilcrschinnnn 008,403 

Vehicle controller, electric, Simpson & Pal- 
mer 000,020 

Vehicle, motor, P. .7. McMahon 008,720 

Vehicle, motor, G. W. Smith 008,753 

Vehicle, motor, W. L. Ilight 008,830 

Vehicle running gear, II. \V. Koehler 008,522 

Vehicle, speed, C. Itossler 008,550 

Vehicle steering ami driving gear motor, 

Bailey & Brightmore G0S.801 

Vehicle wheel, S. E. Oviatt 000,(105 

Vehicles for mechanically operating electric 
switches, connection of strikers to mo- 
tor, W. Kingsland 008,005 

Vending machine, coin controlled, F. Lvnes. 008,084 

Ventilator, R. E. Rudolph 000,(110 

Vermin exterminator, Morford & Ambrose.. 008,723 

Vise attachment, S. O. Root 008,858 

Wafer, duplex, .<!. A. Bartli 000,(105 

Wagon skein, A. L. Moore 008,844 

Waist holder and skirt supporter, com- 
bined, F. W. Tucker 008,875 

Warp stop motion mechanism, W. I. Stimp- 

son 000,117 

Washhoilcrs, etc., attachment for, A. C. 

Black 000,000 

Washer. See Window Washer. 

Water cooler for initiating purposes, E. & 

V. S. De Moulin 008,400 

Water distribution, .7. Coles 000,070 

Water supply and filtering system, L. E. 

Smith 000,032 

Water tube boiler, S. E. Freeman 008,007 

Weatherstrip, II. 11 Kenny 008,712 

Wheel attachment, T. Oneil 000,125 

Wheelbarrow, tinner & Stout 008,030 

Whist, index card for duplicate, C. W. 

Neclv 008,541 

Windlass, M. B. Weller 008,771 

Windmill mechanism, M. W. Elliott, Jr 008,470 

Window bracket or step, R. Tove 008,702 

Window opener, J. M. Thorp 008,700 

Window screen, R. B. Fowler 008.020 

Window, self closing, Van Noorden & Smith 008,580 

Window washer, J. Vain 008,(142 

Wood liber cutting machine, <i. E. Le Clair. 008,710 
Wool, etc., into bags, mechanism for press- 
ing, A. H. Illingworth 008,500 

Woven figured fabric, W. Sclioles 008,743 

Wrapper or label assorting machine, C. E. 

Votaw 008,507 

Wrench. See Adjustable Wrench. 

Wrench, II. I). Hilliard 008,408 

Wrench, E. Huntley 008,700 

Wrench, W. Rnndunist 01)0,017 

Yoke center guard, neck, J. F. Vuagniaux.. 008,508 
Zinc gelatose compound, Eichengrun & 

Berendes 008,004 



DESIGNS. 

Medallion, C. W. Park 35,883 

Ornamental border, J. II. (ianlt 35,880 

Shield, ornamental, S. A. Keller 35,884, 35,885 

Spoons or similar articles, handle for, B. Ball 35,882 

Tool stand, II. G. Smith 35,888 

Type ornaments, font of, B. Nadall 35,880, 35,887 



TRADE MARKS. 

Ale, A. Scheldt Brewing Co 38,105 

Bitters, I,. (Jandolti & Company 38,100 

Cements for furnaces, tireproof, W. II. Johns- 

Manville Co 38,208 

Cements for retorts, fireproof, II. W. Johns- 

Manville Co 38,207 

Cigarettes, J. Mason 38,103 

Cold cream, Daggett & Ramsdell 38,102 

Dry goods, certain named, Simpson Crawford 

Co 38,185 

Fabrics, certain named, G. Willis. . .38,181 to 38,184 
Fishing tackle, certain named, Henry Mil- 
ward &, Sons 38,211 

Garments, bifurcated night, E. Rosenfeld & 

Co. 38,185 

Gas burner tips, aluminium, Gas Tip and Self- 
Lighter Co 38,212 

Goring and webbing, textile, Hub Gore Mak- 
ers 38,187 

Hooks and eyes, Victor O. Mills Co 38,180 

Label applying or pasting machines, Boston 

Bottle Wiring and Labeling Co 38,214 

Leather dressing, L. C. Bliss & Co 38,204 

Magazines, Reform Club 38,170 

Malted oats and malted wheat, Malted Food 

Co 38,104 

Matches, safety, .lonkopings Tandsticksfab- 

riks Aktie Bolag 38,203 

Moths, preparation to destroy, I. B. Rosen- 

crantz 38,202 

Poeketbooks, bags, belts, purses, and fancy 

leather novelties. Raudnitz and Pollitz.. 38,101 

Remedies, diphtheria, M. M. Fairchild 38,20(1 

Remedy for certain named diseases, Carle- 
ton & Hovey 38,108 

Remedy for certain named diseases, R. P. 

Militant 38,100 

Seal presses end soft metal seals, Keystone 

Seal and Press Co 38,200 

Shoes, O. W. Sloat , 38,100 

Stays, garment stiffeners, and collar founda- 
tions, dress, A. A. Dieter & Co 38,188 

Telephony and telegraphy, certain named de- 
vices used in wireless, Federal Wireless 

Telephone and Telegraph Co 38,213 

Tonic and blood vitalize!', Saginaw Medicine 

Co 38,107 

Torpedoes. L. .7. Morse .'18,210 

Varnishes and japans, Mayer & Lowonstoin 

38,205, 38,200 
Vermin exterminator containing no sugar, 

Bristol Lrug Co 38,201 



LABELS. 

'Advance Stock Food," for animal food, F. W. 

Simpson 9,10, r » 

'Alpho Oil," for a medicine, F. L. Palmer... 0,114 
'Aurelian," for mineral spring water, Pal- 
myra Springs Sanitarium Co fl,10S 

'Retts Headache and Neuralgia Cure," for a 

medicine, S. J. Betts 0,115 

'Bull Dog," for cigars, J. W. Merriam & Co. 9,112 
'Club Cafe Family Nectar Rye Whiskey," for 

whisky, J. Groetseh 0,111 

'Crown," for cigars, Schmidt & Co 9,113 

'Dr. Daniels' Cough, Cold and Fever Drops," 

for a medicine, Dr. A. C. Daniels, Inc.... 9,116 
'Dr. Daniels' Wonder Worker Liniment," for 

liniment, Dr. A. C. Daniels, Inc 9,117 

'E. Poncelll e Cia," for vermouth, J. Clavel 

Wine & Cordial Co 9,110 

(Continued on page $39\ 



SELECT A PEN 



Suitable for your handwriting trom a sample card of 12 leading num- 
bers for correspondence, sent postpaid on receipt of 6 cents in stamps. 



SPENCERIAN PEN CO. 

349 Broadway, New York. 




AW FIBER 

Manufactory Established 1761. 

LEAD PENCILS, COLORED PENCILS, SLATB 
PENCILS, VVRIl'INU SLATES, INKS, STATIONERS' 
UUBBEU GOODS, RULEKS, ARTISTS' COLORS. 

78 Reade Street, New York, N. Y. 

GRAND PRIZE, Highest Award, PARIS. 1900. 




The "Best" Light 

Is a portable lOOcandle power light, cost- 
ing only 2 ets. Der week. Makes and burns 
its own jras. Brighter than electricity or 
acetylene, and cheaper than kerosene. No 
Dirt, No (Jrcaso. No Odor. Over 100 styles. 
Lighted instantly with a match. Every 

lamp warranted. Agents Wanted Everywhere. 
THE "BEST" LIGHT CO. 

87 E. 5th Street, CANTON, OHIO. 




MAKE MONEYwi*ha Model Press 

ii ami Imys everywhere are eumin^ uionev printing 
for churches, l.iiNine.ss houses, lo.lyes. .lust the jiiess for 
cards, circulars, hill heads, tuj/s .envelopes, iiuivsiiiiiieis. 
AiYiinleil W'orhl's Fair prizes. 40,(KMl sul.l. Complete 
outfit ijlft tip. Uur new 5.\S Font Power Truss only 
*.Stf .50. We start you in business. Send stamp for 
catalogue. 

MOIIEI, PRESS, 70« Chestnut St., Phlla. 



WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 1IMI 

BARNES' FOOT POWER fLae* 
MACHINERY ■ ' 

allow lower bids on jobs, and give 

greater profit on the work. Machines 

sent on trial if desired. Catalog Free. 

W. F. & JOHN BARNES CO. 

Established 1873. 

1999 Rubv St., Rockford, III. 




PAINH PLEASES 

by its permanent beauty and wonderful 
durability, as well as its " preserving" pro- 
perties on wood or metal is 

Dixon's Silica Graphite Paint 

Lasts four times as long as other paints 
and always looks well, us it never fades. 
Non-poisonous, no bad odor, causes no colic 
or cramps in workmen. Color cards free. 

JOSEPH DIXON CRUCIBLE CO. 
Jersey City, N. J. 



BABBITT METALS.— SIX IMPORTANT 
formulas, scientific American Supplement 1 i\J3» 
Price 1U cents. For sale by Munn & Co. and all news- 
dealers. Send for catalogue. 



CANTON 

INCANDESCENT LAMPS 

are the best and cheapest. Light 
brilliant and yet soft. The original 
one match" generator and the only 
gasoline lamp that can be lighted instantly 
with a match like gas. Better than electri- 
city , cheaper than oil Fine print read at 45 ft 

CANTON 

Incandescent Gasoline Lamps 

v AH kinds and shapes. Chandeliers, Pend- 
ants, Stand, Wall and Arc Lamps 
"Overhead" and "Under" 
Generators. 
Canton Incandescent Light Co. 
East Fourth Street 
C into 11, OtllO 

llliii&s^^s^ll 



100 candle power 
only i cents 
per week 



Ask for 

Catalog ' 



Sell 



C 

k H n 



We will give you the wholesale price on any buggy, 
surrey, phaeton, or other high grade vehicle chat we 
make at our factory. This price will be actual factory 
C08t with a small profit added. You can buy from 
Us on thesameternus that the jobbers buy from the 
carriage factories. By our system of selling direct 
two profits are saved, and 




Shipped from 
Columbus. 



YOU 

Get the Benefit 

Satisfaction is guaranteed— if you are njt satisfied 
with your purchase, return the carriage to us and we 
will pay freight charges both ways. We have also in 
stock a full assortment of harness and other horse 
equipments. Write for full illustrated catalogue. 
The Columbus Carriage &. Harness Co. 



pURNlsHINE 




The most marvelous metal polish 
iii the world. 

Contains no Acids or anything injur- 
ious to the Metal or Hands. 

Produces a wonderful brilliant lustre 
on Brass, Copper, Tin, Zinc, Silver, 
Nickel and all Metals. 
^ . A few rubs and the article is hand- 
somely burnished. 

Will not soil the hands or leave depo- 
sits in corners or surface of the metal. 

Will restore burnt or rusty JSickel on 
Stoves to its original lustre. 

Put up in cans at prices as follows : 
H, Pint, 25c. 1 Pint, 40c. 1 Gallon, $1.25. 

If your dealer does not keep it write 
direct to J. C. PAIIL& CO., 

59 Dearborn St., Chicago. 



Search Lights* Electric Gas Lighters. 

New Standard "Auto- 

gaB" Battery setsfor Automo- 
i les, Autocyclesan d Lau nch 
es. Regular 8-cell set, oak 
case, $5. We make all shapes 
j andsizesatreasonable prices. 

Search Lights, Electric 
Gas Li it liters. Auto- 
mobile Lighters. 

New Standard Electric Gas Lighter. 

$1.50 each. 




2000 Revolutions a Minute ! 




FAN $ I 



$150 



Measurement 10 inches. 

Throws air equal to any $15 
electric fan. 

RUNS BY WATER. 

Can be connected in any 
room or to any spigot. 

Fed by T V inch Hole. 

Descriptive Circular free on request' 
AGENTS WANTED. 
DELAWARE RUBBER COMPANY, 
631 Market Street, - Philadelphia, Pa. 




Good for one year in any home. (New cells by mall, 40o. 
Quantities, $16 per hundred. > Money makers for bright 
people. Auents wanted. WM. ROCHE, Inventor 
and Sole Mfr., 42 Vesey St., New York, N. Y. 



bicycle] WORLDS RECORD. 

TRICYCLE 
RUNABOUT 
AUTOMOBILE 
& LAUNCH 



BOQART GAS ENGINES 

,a^ Double Cylinder, 50 h. p. 

II j^JpSSy and upward. 

&s&^KM2k FA !* RAR p TREF J 5, 

/.^"■y\. rTfcT ' _ ^ " ■* Steam Engine oc 

Boiler Works.... 

54 to 5ti Perry Street, 
Buffalo. N. Y. 

- Catalogue on application 




Asbesto-Metallic Packings 




SHEETING, GASKETS, 

TAPE and 

PISTON PACKINGS. 

Will Rtanrt the highest 
st>-;ini pressure. 
<* E^" Write for Kaiii]i!es 
(ftiimj aad price lis!. 

C.W.TKAINER MFG.CO. 

kh Pearl si., 
RtiNtoii, U. >. A. 



1/f.WmSMomSo.mBmomiSiimiM 



ELECTRIC SEWING MACHINE MO- 

tor.— The instruct i"iis and numerous illustrations of de- 
tails contained in this article will enable any mechanic 
of avuraue ability to build an efficient motor that will 
operate a sewing machine. The cost of materials for 
this machine should not exceed five dollars. See Scikn- 
| tific Ajiehican Supi'J.emknt, No. 1210* Price 10 
• cents by mail, from this office and from all newsdealers. 



"Sure SignaJ" AIR PUMP WHISTLE 

An independent, ever-ready Whistle for boats and launches 
operated by other than steam power. No air tank, no fuss or 
bother; simply pull the handle and produce a clear musical 
tone reaching a half mile. Not a toy, but a practical, power- 
ful, perfectly made Chime Whistle. Brass or nickel. 30 in. high. 
An ornament to any boat. Not expensive. Send for Price List. 

BOVVEN MFG. CO., South Street, Auburn, N. Y. 





LAUNCHES 



Steam & Sail Yachts, Row Boats, Canoes 



Our Catalog gives the truth in detail 
about the best boats built. . 
Write for it to-day. 
RACINE llOAT MFC. CO. 
Box 85. Ilaclne, Win. 
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Grasp this 

Opportunity 

to Rise 



For ten years we have 
been training ambitious 
men and women to be 
specialists— to fill posi- 
tions and to earn sala- 
ries beyond the reach of 
ordinary workers that 
lack this special train- 
ing. We can do this for 
you if you will write for 
Information, mention- 
ing the subject that in- 
terests you. 

I. C. S. Textbooks 
make it easy for busy 
people to 

LEARN BY MAIL. 



,/■ 



Courses in Mechanical, Steam, 
-. Electrical, Telephone, Tele- 

- graph, Civil, and Mining Engln- 

- eerlng; Shop and Foundry Prac- 

tice; Mechanical Drawing;' 
Archltectu re; Plumbing; Chem- 
istry; Ornamental Design; 
Bookkeeping; Stenography; „ 
Teaching; English Branches; ; 
German; Spanish; French. 

International 

Correspondence Schools. 

Box 942 Scranton.Pa. 



Technical Writer Wanted. 

Han with clear, concise style, experi- 
enced in treating practical scientific 
subjects. State age, experience and 
salary expected. 

Address Box 210, 

Scranton, Pa. 



ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for oar Free Illustrated Book. 
••CAN I BECOME AN ELEC- 
TRICAL ENGINEER?" 

We teach E[ectricjU„ Engineering, Electric Lighting, 
Electric Railways, Mechanical Engineering, Steam Engi- 
neering, Mechanical Drawing, at your home by mail. 
Institute indorsed by Thos. A. Edison and Others. 
ELECTRICAL ENGINEER INSTITUTE, 

Dept. A, 340-242 W. 28d St. New York. 




YOUR PAY 



can be increased more 
quickly by us than by any 
one else if you will study 
in some of yuur spare 
time. We'll help you learn what you need and give you 
the best books free to study from, while giving you a 
chance to 

EARN MORE WHILE LEARNING 

Courses in Electrical, Mechanical, Steam and 
Civil Engineering, Drafting, Art, Architec- 
ture, Mining, Metallurgy, Business. Stenog- 
raphy, Journalism, Bookkeeping, etc* 

Write for free catalogue 6, with full particulars. 
THE CONSOLIDATED SCHOOLS. 156 Fifth Ave., N. Y. 



ELECTRIC AUTOMOBILE. — DIREC- 

tions,with many illustrations, for making a complete 
machine from two bicycles are given in Supplement 
No. 1195* The motor and battery are also treated of 
in detail. Price 10 cents. For sale by Munn & Co. and 
all newsdealers. 




Capacity 
999,999,999 

THE LOCKE ADDER. 

Performs all computations that any higberpriced machine 
will do. Most simple, practical, durable and convenient 
device for Adding, Subtracting, Multiplying and Divid- 
ng. Saves mental strain and 

QUICKLY PAYS FOR ITSELF 

Adds nine columns simultaneously. Endorsed by book 
keepers and employees wherever used. Price $5.00 pre- 
paid. Send for free illustrated booklet. AGENTS WANTED. 
C.E.LOCKE MFG. CO., 35 Walnut St.,Kensett,Iowa. 



We want to send you 
circular of the 




Rich Handy 
Drawing Outfit 

It is a time saver for the 
Draughtsman, and an aid 
to the learner. 

Circulars free. 
J.& «. RICH, 125 N. 6th 
St., Pta iladelphia,l , a.,U.S. A. 



JUST SIS 



buys best bell outfit built. Easy 

to put up and an up-to-date con- 
venience. We sell 
Bells, 32c.; dry batteries, 15c; push buttons. 7c; Insu- 
lated wire, 30c. lb.; lamps, 35c Write for price list 
LIBERTY ELECTRICAL SUPPLY CO. 
136 Liberty St., New York 



50 YEARS' 
EXPERIENCE 




Trade Marks 

Designs 
Copyrights Ac. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free w nether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents .taken through Munn * Co. receive 
gpecialnotice, with out charge, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms. $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN & Co. 361 Bro.d«a,.N BW York 

Branch Office, (B5 F St. Wutuitftan, D, C. 



'Korn-Krisp," for a food preparation, Korn- 

Krfsp Co 9,104 

'Melliu's Ijiieto-Glyeose," for milk food, Mel- 
lin's Food Company of North America 

0,106, 9,107 

'Palacelite Oil," for oils, Great Western Oil 

Co 9,103 

'West Baden Sprudel Mineral Water," for 
mineral water, West Baden Springs Water 
Co 9,109 

PRINTS. 

'Alexander," for a medicine, W. W. Alexander 

& Co 498 

'Dorothy Quincy," for a medicine, Dr. Miles 

Medical Co 497 

'Katrina Knickerbocker," for a medicine, Dr. 

Miles Medical Co 496 

'The Ransom & Randolph . Co., for artificial 

teeth, Ransom and Randolph Co 495 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any. patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New lork. 




and Queries. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in tb^is department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(8599) P. A. B. asks: 1. I have built an 

electric furnace as described in Supplement 
No. 1182, and use 52 volts, but cannot get the 
triple ai'c to light. None of the carbons will 
light when brought into contact, unless all the 
carbons on the same side are connected, and 
then only one pair of them will light. Can you 
explain this? A. Forty-five to 50 volts are re- 
quired to produce an arc between carbons. 
When yau place three carbons in series in the 
electrical furnace, the 52 volts at your disposal 
cannot push the current across the three air 
gaps in the carbons. Put the three arcs in 
multiple with some external resistance. 2. Can 
you recommend an elementary book on the elec- 
tric furnace and any Supplements besides the 
above? A. We can send you thirteen papers at 
10 cents each upon tbe electrical furnace in 
addition to the one you have. We do not know 
any book upon this special subject. 

(8600) G. M. D. asks: What should be 

the dimensions, size and amount of wire for a 
12-inch coil, 15-inch coil and 18-inch coil? Is 
there any definite relation existing whereby 
the above information may be determined from 
a known coil? A. The dimensions of induc- 
tion coils are tbe result of experience rather 
than of calculation. The properties of the 
magnetic circuit and the effects of induction are 
well known, and can be applied to an induction 
for giving sparks ; but almost every builder 
works from designs which have been wrought 
out by experiment and are known to give good 
results. The sizes and windings of certain 
large coils are given in Hare's "Large Induction 
Coils," price $2.50 by mail. 

(8601) A. B. writes: I am desirous of 

studying the science of electricity from the 
very beginning. Please suggest what would 
be best, and the price. A. We should advise 
that you buy Jackson's "Elementary Electri- 
city," price $1.40 by mail, and Swoope's "Prac- 
tical Electricity," price $2 by mail, with which 
to make a beginning of the study of electricity. 
After these are mastered there are many special 
works on separate subjects for study. 

(8602) D. C. asks: Can you inform 
me what the solution is in which incandescent 
gas mantles are washed or dipped to render 
them incandescent? A. Oxides of the rare 
earths are used for coating the mantles of in- 
candescent gas burners. 

(8603) J. O, H. asks: In the buildins of 

motors or dynamos, is it a rule to use coarser 
wire on fields than armature, and why? 
A. The size of wire in field and armature is a 
matter of calculation, and may give either a 
coarser or finer wire on armature than on 
field. 

(8604) P. S. S. asks: What solution 
is used in plating, for instance silver, or nickel, 
when batteries are used for circuit? A. For 
nickel tbe double sulphate of nickel and am- 
monium is commonly employed, and for silver 
tbe cyanide of silver is almost universally 
used. Full instructions are to be found in 
Langbein's "Electro-Deposition of Metals," 
price $4 by mall. 




EBFOR ATED METAL 



of every description and for all uses. 
/Harrington & King Perforating Co. 

225 N.UNION ST. CHICAGO. ILL. U.S.A. 




Queen Transits and Levels 



High Grade Instruments with the Latest improvements 
160 page En- 
gineering 
Catalogueon 
application. 

Engineers 



THE QUEEN | 



240 page Math- 
ematical Cata- 
log u e on ap- 
plication. 



AND DRAFTSMEN'S SUPPLIES. 
nil CCM 9, f*n Optical and Scientific 
yUtXN X UU., Instrument Works, 

59 Fifth Av(:., New York. 1010 Chestnut St., Phila. 



| Bench jgji^gga J 
I Levels. HS3SHH& | 

X Adjustable, with ground and graduated vials, ac- ? 
^T curate and very sensitive. Outer tube may be J* 
v turned eo as to protect glass when not in use. See ^ 
our free lV2-paqe catalogue for yrices. THE Tt. S. 0. 
$ STARRETT CO., Box 13, Atbol, Mass., U. 8. A. 
»♦♦♦+**♦♦♦♦♦♦♦♦♦♦♦♦**♦♦«*♦♦+ 



HOW TO MAKE AN ELECTRICAL 

Furnace for Amateur a Use.— The utilization of HO volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be mndeby any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American Supplement, No. 1182. Price 10 cents. 
For sale by Munn & Co., afii Broadway, New Vo rk City, 
or by any bookseller or newsdealer 



GAS and GASOLINE 
ENGINES. 

Using Natural Gas, 
< 'oa 1 Gas. Producer 
Gas, and Gasoline di- 
rect from tbe tank. 
1 to 40 H. P., actual. 
The Springfield 

Gas Engine Co. 
21 W. Washington St 

Springfield, O. 





H0PPES SEPARATORS 

give dry steam. 

HOPPES OIL ELIMINATORS 

remove all oil and grease 
from exhaust steam. 
Write for new catalogue of these and our 

Feed-W a t er Heater and Purifier 

HOPPES MFG. CO., 

25 Larch Street, Springfield, Ohio. 



GASOLINE AUTOMOBILES. — VALU 

able illustrated articles on the above subject containing 
many details of the motors and vehicles, are containet. 
In Supplement Nos. 1099, 1270, 1295 and 1311. 
Price 10 cents each. For sale by Munn & Co, and all 
newsdealers. 



Prevention of Accidents 

is not always possible, but you can In- 
sure against loss of Income while dis- 
abled by taking out 

An Accident Policy 

in The Travelers, of Hartford, the 
oldest Accident Insurance Com- 
pany in America and the largest 
In the world. These policies guar- 
antee a weekly income while dis- 
abled and large amounts for loss 
of legs, arms, hands, feet or eyes. 
If death ensues, a stated sum Is 
paid. $27,000,000 have been dis- 
tributed among 376,000 policy hold- 
ers or their families for injuries oi 
death. 

A Life Policy 

in the Travelers Insurance Com- 

{tany provides safe insurance at a 
ower guaranteed net cost than 
mutual companies. Mutual com- 
panies charge for insurance and 
give such a share in the profits as 
the company may see fit. Tbe 
Travelers charges for insurance 
only. Therefore the net cost of a 
policy in The Travelers is guaran- 
teed and known beforehand, and 
the difference in cost is in your 
pocket first to last. 

Agents in every town, or write for 
interesting literature, 

f jt The Travelers V2 
Insurance Company 

Hartford, Conn. 

{Founded 1863) 



ROTARY PUMPS AND ENGINES. 

Their Originand Development.— An important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
Supplements i l u9« 1 1 1 o, 1 I 1 1 . Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 



tniCnil WIZARD FOUNTAIN PEN and a Box of WIZARD INK AIII V CtA ASM 
CUlOUn TABLETS. Enough to Make a Pint of Ink, all for UHLI UU VHhr 

Thos. A. Edisou, Jr., lias invented a fountain pen that is as superior to the ordinary pen aa the electric light Is superior ttHKetevB- 
dle. Made on correct scientific principle, with special machinery we are enabled to sell these pens at 50 cts. each, and will present 
each purchaser a box of air. Edison's famous WIZARD INK TABLETS, which by dissolving In water make ONE PINT of the best 
writing fluid ever produced. Non-corrosive and chemicals cannot eradicate it. This remarkably low price is made to Induce every- 
body to try our ink, knowing where once used no other can take Its place. Agents waited everywhere. Address 

The THOS. A. EDISON, Jr. CHEMlCil, CO., Sept. I,, SI Stone St., New York. 




PROPOSALS. 

The Imperial Ottoman Government wishes to buy 
20,000 TONS STEEL RAILS. 
2.400 " FISH PLATES. 
480 " SPIKES. 
160 " BOLTS AND NVTS. 
Send for fuli particulars to 

CHEKIB BEY, 

Imperial Turkish Legation, 
1218 New Hampshire Ave., N. W., Washington, D, C. 



Patents Protected 



Patent - 
Protected, 

BY THE 

r and " 

skuARANTEE^ 

NEW YORK. 



Against Infringers. 

Dealers in and Manufac- 
turers of 
I PATENTED ARTICLES. 

Owners and Users of 
| COPYRIGHTS AND TRADE- 
MARKS 

PROTECTED 

against dangerous litiga- 
tion at a nominal cost. 



Booklet on application. 

PATENT TITLE & GUARANTEE CO., 

CAPITAL S500.000.00. 

Tel. 4232 Cortlandt. 180 Broadway, New Fork. 




QEALED PROPOSALS WILl, BE RECEIVED AT 
the Office of the Lighthouse Engineer. Tompkins- 
ville, N. 2., until 1 o'clock P. M., May 9, 1902, and then 
opened, for furnishing miscellaneous articles for the 
lighthouse establishment for the fiscal year to end June 
3071903. Information and specifications may be had upon 
application. Maj. W.T. ROSSBLL, D. S. A., Engineer 
Third Lighthouse District. 



M ATP II Factory Machinery. W.E.Williams, 
IflH I Ufl Mfr., 217 South Clinton St., Chicago, D. S. A. 

Experimental & Model Work 

Cir. & advice free. Wm. tiardam & Son.45-51 Rose St.,N.Y. 



NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching Dies, Special Ma- 
chinery. E.Konigslow&Bro..l81Seneca8t. Cleveland.O. 



TYPE WHEELS. MODELS ^EXPERIMENTAL WOBK.mUUXWCHIIIEKr 
NOVELTIES & ETC. NEW 701 ^ STENCIL WORM 100 NASSAU ST N,T. | 



Best Drying Machines and Coffee Hullers. 

Established 1871). 8. B. Worrell, Hannibal, Mo. ■ 



V0LNEY W. MASON & CO., 

Friction Pulleys, Clutches & Elevators 

PROVIDENCE, R. I. 



UODMQ For Talking Mach 

rl \J fl IN O Crane Bra., iajn. Watf 



_ INES 
Waifitld, Mass- 



it would tosi y<Mi more lo»H ill ihe «bow *4 tdded together to le.ro telegraphy the old 
Tbe OHNIGRAPH leeches you perfectly in the shortest time «t ■ totsl cost ol $4. 
TRANSMITTER, Key.and Sounder. Complete. An Expert Operator with you ell ! 
■henme ClrcuUrFree. THE OMNKJMPH MFO. CO.. DeplS 2,3? Cotllmdl St. Ne» Yott- \ 



Magical Apparatus. 

I Grand Book Catalogue. Over 700 engravings, 
25c. Parlor Tricks Catalosue, free. 
MART1NKA & CO., Mfrs., 493 Sixth Ave., New York. 

M (in FpWCH INE & Experimental 

IIUULL WflR.K. PATTORN SHOP. 




REAL ESTATE WANTED 



_f you want to Sell y ourKeal Estate 

or Business no matter wnere it is, 
send me full particulars and lowest 
cash price. My office is headquarters 
for quick sales to cash buyers. 
FRANK P. CLEVELAND, 

* l The Real Estate Expert." 
1501 Adams Express Bldg., CHICAGO, ILL. 



SYNCHRONOGRAPH.— A NEW METH- 

od of rapidly transmitting intelligence by the alternat- 
ing currLnt. A full description of the interesting ap- 
paratus of Crehore and Squier. 13 illustrations. Scien- 
tific American Supplements 1114 and 1115* 
Price 10 cents each. For sale by Munn & Co. and all 
newsdealers. Send for new catalogue. 



GEO. KIRKEOAARD, Mechanical and Electri- 
cal Engineer, formerly with Thos A. Edison, 514 Pearl 
Street, corner of Centre, New York City. 

MACHINES, Corliss Engines, Brewers' 
and Bottlers* Machinery. THE VILTER 
MFG. CO., 899 Clinton Street, Milwaukee Wis. 



ICE 



MOnnC & experimental work. 

IVIUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg., Franklin Square, New York. 



For Sale.— Patent No. 692,128, detachable shoe heel for 
U. S. Patented Jan. 28, 1S02. V. A. Fabricki, Box 161, 
La Salle, 111. 



MODFI C f CHICAGO MODEL WORKS 




$25 



1 Pay The Freights 

Will ship C. O. D. to any station in the United States for 1 

The "WILLARD STEEL RANGE' 

Has 6 8-in.lids, oven 17x12x21, 15 gallon reservoir, large warming closet, duplex 
grate, burns wood or coal, welgns 400 lbs., lined throughout with asbestos. 
GUARANTEED TO BE AS" REPRESENTED. Write for free descriptive 
circulars and testimonials from parties in your section who are using one. 

WM. O. WILLARD, Dept. 14, 619 N. 4th St., St. Louis, Mo, 
AGENTS WANTED TO 6EU, COR GASH OR ON CREDIT. 
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Scientific American. 



May io, 1902. 



Waltham Watches. 



u 



The survival of the fittest." 



"The ^Perfected American Watch," an illustrated book 
of interesting information about watches, ivilt be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 
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DROUGHIINSPECTIONS 



AND 

INSURANCE 
AGAINST- LOSS 

OR. 

DAMAGE 

TO 

PHDPEKTV 

AND 

LOSSOF-LIFB 

AND 

INJUKV 

TO- PERSONS 
CAUSED-BV 



STIMMHREXPLOSIONS 

■1-Zl-ALLSN'PSESlDEHT V-B-Runkuji ■ Vice President 

J-B-PlEBCE-SECRf.TABY FB-ALLEN- 25V1CEPRES1DEXT 
BURgRAINBiaTREAS. LF-MlDDLEBROOK, ASSTSEC Y. 



EXCLUSIVE EXCELLENCE. 

The 1902 Win ton product is the finest creation upon 
the automobile market. A combination of all struc- 
tural advantages. Thoroughly reliable under all con- 
ditions of service. 



WE HELP 



Manufac- 
turer ot 

Electrical, 
Mechani- 
cal and 
Scientific 
Apparatus 
FREDERICK 
816 Wlllium 



THE 

ASSISTANCE 

OF A 

COMPETENT ENGINEERING 

DEPARTMENT 

GIVEN TO 

INVENTORS. 



Inventors. 



Factory 
Equipped 
with the 
Latest 
Tools and 
Machinery 
PEARCB, 
St., Kew York 



Columbian Spirit- 



TRADE MARK. 



A Chemically Pure Methyl Alcohol. Price in bbls. 
and % bfcls., $1 50 per gallon. Columbian Spirit cannot 
betaken internally, but for manufacturing purposes is 
theequalof alcohol. It is a water white spirit testing 
99 pel* cent, of pleasant odor and free from impurities. 




Toiirliiir Our with Tumiciiu Detiu-hcri. 

Our Catalog man help some. 

THE WIN TON MOTOR CARRIAGE CO., 

486 Be Men Street Cleveland, Ohio, U. 8. A. 
Branches in New York, Chicago, Boston, Philadelphia. 




Ml CHBESLYdca 



THE MOST MODERN AUTO 

ELHORE AUTOMOBILES. 

Practical, Durable 
Efficient. Easy to 
control at any 
speed. Double cyl- 
inder motor, 
smootb eliding mo- 
tion. 2 models, tmil 
HSHI. Uet further 
information free. 

ELMORE MANUFACTURING. CO., Clyde, 0.. U. S A 




MANHATTAN 
Sole Mauiilactiirers, 



SPIRIT CO- 
BUFFALO, N. Y. 



THE INCREASED DEMAND 

for HARTFORD TIRES 
and DUNLOP TIRES 

for Bicycles, Carriages and Automobiles, is proof of 
(heir high standing with tire users. They have a name 
and fame everywhere as being the most successful and 
reliable tires of their respective types. They raise the 
standard of any kind of vehicle in the estimation of the 
purchaser. We have in 
stock, and will supply, 
the proper size and 
proper weight tire for 
every kind of wheel. Let 
us send you expert advice regarding the 
tires best adapted to your needs. 





56* Hartford Rubber Works Co. 

HAKTFOKD. CONN. 



Our Hartford Solid Vehicle Tires 



are particularly adapted for use where length 
of tervlce Is required. Proper strength 
and uniformity Is guaranteed. 




2 BATTERY CALL TELEPHONES for $5.50 



Guaranteed good for COO feet metallic circuit. 
2 GENERATOR CALL TELEPHONES for $8.50 

Good for 3 miles single iron wire, batteries included. 
Sent C. O. D. if $1.00 is sent with order for express charges. 



Telephones guaranteed satisfactory or money refunded. FARR & FARR, 119 W. Jackson Blvd., CHICAGO. 





STEWARD'S WONDER 



The Exponent of Highest Art in 

ACETYLENE BURNERS SfftSBSSS 

STATE LINE MFG. CO., Chattanooga, Tenn., UTS. A. 
307 Cnambers St.. New Vork. 



CRUDE ASBESTOS 



TYPEWRITERS 

Ibeolutely New MANHATTAN at much lees than 
namifacturers prices. Second-hand, all makes. Send 
or Catalogue. 
r . S. WEBSTER CO.. 333 Congress St.. Boston. Mass. 



I 'ate lit For Sale.— The Hanson-Lee Typewriter. See 
illustrated article in Scientific Amehicax of April 19, 
$02. Have working model. O. H. Lee, 462 Fourth Ave., 
Milwaukee, Wis. 



TFSSOP S STEEL TH B Vs l T : : 

0*~ FOR TOOLS. SAWS ETC. 

W» JESSOP A SONS L'° 91 JOHN ST NEW YORK 
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Ebery Condition 
of Photography 

is met by the Pocket Poco, the smallest, and 
lightest complete photographic instrument made; 
the only pocket camera that carries plates or films 
with equal facility; the only pocket camera having 
a stationary ground glass necessary to perfect 
focusing. The Pocket Poco, closed, measures 1#J 
inches thick, 5% inches high, A% inches wide; 
weighs but 17 ounces. Takes a Picture 2>% x4)£ 
inches. With all its advantages, the price of the 

POCKET 
POCO 

is $9-00, about half the price of other 
pocket cameras making the same size 
picture. Ask to see it at the dealers, or 
send for the Poco book describing the full line of Poco Cameras — FREE 

ROCHESTER CAMERA and SUPPLY CO.. 527 Poco St., Rochester. N. Y 
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One Man Equals Five 

when it comes to applying paint, shingle stain or white- 
wash, if the one man works with Patton's Aeke«* 
PAINTER. It pays for itself right away if used for interior 
whitewashing of factories and exterior painting of large 
warehouses and outbuildings. Requires no more paint 
than hand painting. Does good work. Use the 

Aereo-Painter 

for applying TOR-ON shingle stain and you have a com- 
bination of efficiency and economy that cannot be beaten. 
Circular on application. 

PITTSBURGH PLATE GLASS CO., General Distributers. 

PATTON PAINT CO., 227 Lake St., Milwaukee, Wis. 





-GASMOBILE- 

STANHOPE. SPECIAL, SURREY and TONNEAU BODIES. 

9, 12 and 25 H. P. SPEEDS, 25, 30 and 40 MILES. 

HIGHEST FINISH. BEST WORKMANSHIP. 
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AUTOMOBILE COMPANY OF AMERICA 

Ma.rior\, Jersey City, New Jersey 
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RIVETT LATHE 

_ From $100 to $1700 Each. 

*•* GOLD MEDAL 

AT THE PAN-AMERICAN EXPOSITION. 

C^~Send for new CataloK-^iEl 

Faneuil Watch Tool Company. 

BRIGHTON, BOSTON. MASS. 



CHARTER ENGINE 

TTflPn An y Place 

\H by Any One 

UULlD for Any Purpose 

Stationaries. Portables, Sawing Outfits, 

Hoi'sters. Engines and Pumps. 

Fl/KT— Gasoline, Gas, Distillate. 

Send for Illustrated Catalogue and Teati 

monials, and State Your Power Needs. 



CHARTER GAS ENGINE CO.. Box 148, STERLING. ILL 





